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HAZARD  V  ARMORED  TREE  WIRE 


Summer  storms  coming  suddenly  out  of  nowhere  leave 
a  trail  of  trouble  for  overhead  departments.  Wind  and 
wet  foliage  show  up  the  weak  spots  in  distribution 
systems  with  expensive  finality.  Summer  storms  cast  a 
cloud  over  the  life  of  every  Superintendent  of 
Distribution. 

But  there  is  a  silver  lining!  Hazard  Armored  d  ree 
ire  provides  the  makings.  Used  wherever  tree  condi¬ 
tions  are  bad,  it  eliminates  tree  trouble  and  goes  through 
many  years  of  summer  storms  without  further  attention. 
It  is  not  too  late  to  get  in  a  stock  for  this  season  and  to 
make  a  practice  of  using  it  for  the  repair  of  all  lines 
where  there  has  been  trouble  from  trees. 
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Connecticut  commissioners  may  lose  jobs 


— INQUIRY  into  the  danger  to 
aviation  residing  in  aerial  trans¬ 
mission  is  to  be  made  in  New 
Jersey.  Here  is  a  question  which 
will  grow  in  inqMirtance  both  to 
air  voyagers  and  power  compa¬ 
nies  as  flying  becomes  more  and 
more  common. 

— H  YDRO-KLKCTRIC  projects 
that  have  hulked  large  in  water¬ 
power  news  are  now  in  the  dis¬ 
card.  Following  Priest  Rapids 
on  the  Columbia,  Diamond  Creek 
on  the  Colorado  and  many  other 
sites  in  conflict  with  Boulder 
Dam  will  get  no  license. 

— DROUGHT  again  threatens  a 
j)ossible  shortage  of  jxiwer  in 
sections  of  the  Southeast  not 
adequately  supplied  with  steam 
reserves.  The  moral  needs  no 
pointing. 

— TO  MINIMIZE  customer  cost 
of  installing  electric  ranges  Bing¬ 
hamton  ( N.  Y.)  company  has 
developed  house-servdce  installa¬ 
tion  said  to  he  50  per  cent 
cheaper  than  usual. 


Study  transmission-line  hazard  to  aviation 


Colorado  River  projects  in  the  discard 


General  Jadwin  refuses  nomination 


-CONNECTICUT’S  highest 
court  has  ordered  suit  brought  to 
oust  the  meml)ers  of  her  Public 
,  Utilities  Commission  for  non¬ 
enforcement  of  a  grade-crossing 
act.  The  time-honored  problems 
of  sleeping  laws  and  assumption 
of  discretion  by  executives  are 
involved. 

-1‘UTTING  a  house  turbine  on 
the  line  in  thirteen  seconds  is  a 
sj^eed  record  of  real  im|X)rtance 
made  by  the  Southern  California 
Edison  Company. 


— RURAL  service  continues  to  in¬ 
terest  ])ublic  service  commissions. 
New  York’s  regulating  body  has 
engaged  an  expert  to  take  charge 
of  it.  Alabama’s  commission  has 
just  promulgated  new  rules. 
Oregon  is  making  a  cost  iiKpiiry. 

-NO  NOMINATIONS  for  the 
new  Federal  Power  Commission 
had  uj)  to  Thursday  reached  the 
Senate.  Harmony  when  they  do 
is  unlikely  in  a  body  that  is  har¬ 
monious  over  only  one  thing — its 
own  prerogatives. 
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headway  during  rush  hours  and  from 
20-niinute  to  30-minute  headway  during 
slack  periods,  is  a  possibility. 

The  company  hopes  to  cut  the  run¬ 
ning  time  from  Hoboken  to  Dover  by 
15  or  20  minutes,  with  proportionate 
reductions  on  its  other  branches. 

T 


General  Jadwin  Declines 
Hoover’s  Nomination 

Decision  by  General  Edgar  Jad¬ 
win  to  withdraw  his  acceptance  of 
President  Hoover’s  nomination  of  him 
to  head  the  new  Federal  Power  Com¬ 
mission  was  announced  this  week.  His 
withdrawal  is  attributed  not  to  the 
threatened  senatorial  opposition  to  his 
confirmation  hut  to  an  offer  from  a 
construction  company  of  a  larger  salary 
than  he  could  afford  to  forego.  Fol¬ 
lowing  his  acceptance  of  the  President’s 
offer  it  is  said  that  the  private  interests 
seeking  his  services  increased  the 
proffered  salary  greatly.  The  Presi¬ 
dent,  it  is  stated,  was  unwilling  to  hold 
the  General  to  his  acceptance  and  stand 
lietween  him  and  the  lucrative  position 
at  his  disposal. 

I’his  unexpected  development  may 
make  some  readjustments  necessary  in 
those  whom  the  President  was  prepared 
to  nominate.  The  reorganization  act 
specifies  that  not  more  than  three  of 
the  five  members  of  the  commission 
shall  he  of  the  same  political  party. 
At  any  event,  it  was  not  expected  as 
tlie  Ki.extrical  World  went  to  press 
that  the  nominations  would  he  sent  to 
the  Senate  this  week  or  until  the  naval 
treaty  is  out  of  the  way. 

T 

To  Electrify  67  Miles  in 
1930  Is  Lackawanna  Aim 

NE.\RLV  67  miles  of  suburban  rail¬ 
road  line  in  New  Jersey  will  lie 
elect  titled  liy  the  end  of  the  year  by 
the  Delaware,  Lackawanna  &  WT'stern, 
according  to  the  latest  estimate  of  that 
company,  made  public  on  Wednesday. 
The  lines  to  he  electrified,  at  an  esti¬ 
mated  cost  of  from  $14.0(X).00()  to 
$18,000,000,  are  the  Morris  &  Essex 
line  from  Holioken  to  Dover.  40.5 
miles;  the  Passaic  &  Delaware  branch 
to  Gladstone.  22.2  miles,  and  the  Mont¬ 
clair  branch,  4.1  miles. 


A  spokesman  for  the  company  de¬ 
clared  that  present  plans  call  for  com¬ 
plete  electrification  of  the  Montclair 
branch  by  niid-Septemher  and  of  the 
Dover  branch  by  December  15.  The 
company’s  engineers  are  reported  to  lie 
making  studies  of  population  and  traffic 
data  in  the  territory  served  by  the 
company’s  branches,  to  determine  what 
additional  equipment,  if  any,  will  be 
required  to  cut  down  the  present  run¬ 
ning  time  of  trains.  Abandonment  of 
timetable  service  and  substitution  of  the 
“subway”  type,  with  about  ten-minute 


T  T 


Transmitting  Energy 
362  Miles  at  66  Kv. 


HAT  is  perhaps  a  record  for  long- 
distance  transmission  of  electric 
power  at  66,000  volts  was  recently  estab¬ 
lished  by  the  Central  Power  &  Light 
Company  when,  by  the  completion  of  a 
transmission  line  connecting  Laredo, 
Tex.,  with  the  company’s  Gulf  Coast 
district  at  Robstown  via  Falfurrias, 
electric  current  began  flowing  from  the 
company’s  generating  plant  on  Devil’s 
River,  Del  Rio,  through  the  Winter 
Garden  and  Laredo  districts  to  Rohs- 
town  and  beyond,  a  distance  of  362 
miles. 

“The  recently  completed  153-niile  line 
from  Laredo  to  Robstown.  interconnect¬ 
ing  two  of  our  company’s  power  dis¬ 
tricts.  is  of  great  value  to  electric  serv¬ 
ice  in  general  in  south  and  southwest 

T 


SPIER  FALLS’  GREAT  WATERWHEEL 


Here  is  shflxen  in  f'roeess  of  assembly  the  ventilating  hood  on  the  casing 
of  the  47 ,000-kva.  hydro-electrie  generator  being  built  for  the  St'ici' 
Falls  station  of  the  .Wte  York  Power  Fr  Light  Corporation  at  the 
Seheveetady  works  of  the  General  FJectrie  Company.  This  generator 
— one  of  the  largest  of  its  kind — xeill  be  43  ft.  in  diameter.  24  ft.  2  in. 
high,  and  zeeigh  nearly  1 .000.000  lb. 
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WELDING  THE  HITHERTO  UNWELDABLE 


Atomic  hydrogen  arc  zvelding  offers  fabricating  advantages  zvhere 
ductility  is  at  a  premium.  Thin  or  heazy  material,  as  zvcll  as  metals 
and  alloys  ordinarily  difficult  or  impossible  to  handle  by  zeelding,  appear 
to  yield  .to  it.  This  zvorkman  is  preparing  a  refrigeration  unit. 

▼ 


Texas  and  represents  the  largest  single 
expenditure  on  the  company’s  budget 
for  the  year  1930,”  said  E.  B.  Neis- 
wanger,  president  of  the  Central  Power 
&  Light  Company.  The  completed  line 
closes  a  network  of  transmission  lines 
operated  by  the  company  extending  from 
the  north  edge  of  Val  Verde  County  in 
the  west  to  the  Wharton  County  line 
east  of  El  Campo  in  the  east.  A  further 
project — that  of  connecting  the  Lower 
Rio  Grande  Valley  with  the  transmis¬ 
sion  system  of  the  rest  of  south  and 
southwest  Texas — will  he  completed  as 
soon  as  it  is  economically  possible. 

T 

Federal  Reactions  on  the 
Shoals  and  St.  Lawrence 

Acting  on  the  belief  that  the  Senate 
is  now  occupied  with  consideration 
cf  the  naval  treaty  to  the  exclusion  of  all 
other  matters,  the  Secretary  of  War  is 
not  making  undue  haste  toward  com¬ 
pliance  with  the  resolution  sponsored  by 
Senator  Black  which  requests  complete 
information  on  the  letting  of  power  con¬ 
tracts  at  Muscle  Shoals.  It  is  the 
purpose  of  a  group  of  senators  headed 
by  .Senator  Norris  and  .Senator  Black 
to  obtain  some  of  the  power  for 
municipalities. 

The  contract  with  the  Alabama  Power 
Company  is  subject  to  termination 
whenever  Congress  makes  final  dis¬ 
position  of  Muscle  Shoals.  Mr.  Hurley 
does  not  believe  that  municipalities 
would  he  very  desirous  of  obtaining 
•Muscle  Shoals  power  if  the  agreement 
h  r  the  purchase  of  this  power  were  to 
i)e  subject  to  this  cancellation  provision. 
If  the  War  Department  in  following  the 
terms  of  a  congressional  order  should 
tie  the  government’s  hands  so  as  to  im¬ 
pede  final  disposition  of  the  project, 
the  onus  would  have  to  be  borne  by  the 
department,  despite  the  authorization  by 
Congress.  For  this  reason.  .Secretary 
Hurley  is  reluctant  to  do  anything  that 
might  create  an  e(iuity  in  Muscle  Shoals 
power  until  Congress  has  disposed  of 
the  project. 

On  two  occasions  since  1926  the 
Cnited  States  has  notified  Canada  that 
it  is  ready  to  appoint  its  members  of  a 
joint  commission  to  draft  a  treaty  cov¬ 
ering  the  development  of  the  St.  Law¬ 
rence  River.  Since  that  time  the  issue 
has  been  a  very  live  one  in  Canada, 
riie  controverted  question  of  the  respec¬ 
tive  rights  of  the  provinces  and  of  the 
Dominion  government  in  connection 
with  the  proposed  development  has  been 
followed  in  the  Elfxtric.^l  World, 
'  Inch  also  la.st  week  reported  the  prefer¬ 
ence  now  expressed  by  the  Canadian 
nieml>ers  of  the  International  Joint 
Board  of  Engineers  for  a  two-stage  in¬ 
stead  of  a  one-stage  development. 


It  has  been  asserted  that  President 
Hoover  would  rather  point  to  the  St. 
Lawrence  project  as  an  accomplish- 
men  of  his  administration  than  any  other 
one  thing.  It  is  thought  this  was  one 
of  the  reasons  for  the  selection  of 
General  Pillsbury  to  l)e  assistant  chief 
of  engineers  and  Mr.  Hoover’s  desire  to 
make  General  Jadwin  head  of  the  Power 
Commission. 

▼ 

To  Make  Study  of  Menace 
to  Airplanes  from  Wires 

AZ.\RD  to  aviation  caused  by 
high-tension  electric  lines  will  be 
investigated  by  the  New  Jersey  Board 
of  Public  LTility  Commissioners,  and 
its  chief  engineer.  Colonel  Philander 
Betts,  has  been  directed  to  investigate 
proposed  construction  by  the  New 
Jersey  Power  &  Light  Company  of  a 
line  adjacent  to  Hadley  Air  Field.  A 
broad  power  is  believed  to  exist  under 
which  the  public  interest  tnay  be  safe¬ 
guarded  if  it  is  found  that  such  lines 
constitute  a  menace. 

The  attention  of  the  board  was  called 
to  the  matter  by  the  recent  crash  in 
which  four  lives  were  lost  when  a  plane 
became  entangled  in  a  high-tension  line 
of  the  F’uhlic  Service  Corporation  near 
Kearnv. 


T  T 

Connecticut  Commission 
May  Be  Ousted  for  Neglect 

T)  EC.AL’SE  of  a  persistent  fight  made 
-L3  |,y  All)ert  Levitt,  a  professor  of  law 
who  resides  at  Redding,  Conn.,  the  mem- 
l)ers  of  the  Connecticut  Public  Futilities 
Commission  are  to  l)e  made  the  target 
of  ouster  proceedings  which  the  At¬ 
torney-General  of  the  .state  has  l)een 
directed  to  bring  by  an  order  of  the 
Connecticut  Supreme  Court  of  Errors 
handed  down  on  July  10.  The  ouster 
proceedings  will  l)e  based  on  charges 
of  neglect  relating  specifically  to  failure 
to  carry  out  a  law  re(|uiring  railroads 
to  remove  one  grade  crossing  a  year 
for  every  50  miles  of  railroad  in  the 
state. 

As  reported  last  year  in  the  Electri¬ 
cal  W’oRLi),  the  Attorney-General,  to 
whom  Professor  Levitt  first  applied, 
failed  at  that  time  to  find  sufficient  cause 
of  action  in  the  complaint  and  refused 
to  entertain  it.  When  a  lower  court 
sustained  the  petitioner  the  Attorney- 
General  appealed.  Mr.  Levitt’s  final 
triumph  coincides  with  his  expressed 
determination  to  run  for  Governor  as 
an  independent  candidate.  There  is  an 
intimation  from  the  .\ttorney-Generars 
office  that  a  way  may  lie  found  to  appeal 
the  Connecticut  Supreme  Court’s  deci¬ 
sion  to  the  United  States  Supreme 
Court. 
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tliroug^h  the  approval  of  the  initial  ap¬ 
propriation  for  tlie  Boulder  Canyon 
project.  The  21  cases  last  listed  are  in 
two  groups,  the  first  including  sixteen 
projects  on  the  lower  section  of  the 
Colorado  River  below  the  mouth  of 
Green  River  and  the  second  five 
projects  on  the  upper  Colorado,  Green 
River  and  other  major  tributary 
streams.  As  to  the  first  group  the  com¬ 
mission  has  concluded  that  the  energy 
production  from  the  Boulder  Canyon 
jiroject  will  so  adequately  meet  the 
probable  power  demand  of  the  immedi¬ 
ate  region  within  the  next  ten  years  that 
there  will  he  little  chance  for  the  early 
development  of  any  competing  projects 
in  the  same  locality.  In  respect  to  the 
.second  group  the  commission’s  engi¬ 
neering  experts  have  determined  that, 
owing  to  lack  of  rapidly  increasing 
market  demand  in  the  upper  basin  and 
the  additional  time  recjuired  for  the 
negotiation  of  water  allocations  be¬ 
tween  the  upper  basin  states,  no  agency 
will  he  in  a  position  to  proceed  with 
construction  in  the  limited  period 
which  might  he  allowed  under  permit 
and  license. 

The  commission  proposes  to  proceed 
without  delay  in  disposing  of  the  ap- 
])lications  for  small  constructed  and  pro¬ 
posed  projects  on  the  minor  tributary 
.streams  of  the  Colorado  River  whicli 
involve  no  interstate  water  contro¬ 
versies,  as  well  as  the  various  applica¬ 
tions  in  the  Gila  River  basin  in  Ari¬ 
zona.  A  great  many  cases  of  this 
character  have  been  suspended  on  ac¬ 
count  of  the  controlling  features 
affecting  the  entire  watershed. 

Rejections  in  Columbia  Basin 

Besides  the  refusal  of  a  license  to  the 
Washington  Irrigation  &  Development 


Federal  Power  Commission  Rejects  26 
Colorado  River  Applications 

Applications  for  power  sites 

■  on  the  Colorado  River  which  have 
been  rejected  by  the  Federal  Power 
Commission  represent  a  total  of  7,000,- 
()00  bp.  Five  applications  were  re¬ 
jected  outright  because  they  were  in 
conflict  with  Boulder  Dam.  Those  ap¬ 
plications.  with  the  installed  capacity  of 
each  and  the  location,  are ; 


Project  391 — G.  Henry  Stetson;  Bulls 
Head;  l68,(KX)’hp. 

Project  (A7  —  City  of  Los  .\ngeles ; 
Parker ;  200,000  hp. 

Project  660 — Fred  T.  Colter;  Glen,  Red- 
wall  Bridge,  Devil’s  Slide,  Flour  Sack, 
Pierce  Ferry,  Grand  Wash  ;  3, 000, (XX)  hp. 

Project  6()1 — Board  of  directors  of  State 
Institutions  of  Arizona;  Bridge  Canyon; 
1.000,(XX)  hp. 

Project  (X>8 — Southern  California  Edison 
Company;  Mohave  Canyon;  ISO.tXX)  hp. 

Project  770 — Board  of  directors  of  State 
Institutions  of  Arizona;  Glen  Canyon; 
750,000  hp. 

Project  808 — Board  of  directors  of  State 
Institutions  of  Arizona ;  Parker ;  2(X).00Ohp. 

Project  158 — Utah  Power  &  Light  Com¬ 
pany  ;  Rattlesnake  Cam-on,  Green  River ; 
100.000  lr>. 

Project  165 — Utah  Power  &  Light  Com¬ 
pany  ;  Flaming  Gorge,  Green  River ; 
63,000  hp. 

Project  279 — Utah  Power  &  Light  Com¬ 
pany;  Swallow  Canyon,  Echo  Park,  Island 
Park.  Split  Mountain.  Minnie  Maud  and 
Rock  Creek  on  Green  River,  Juniper  Moun¬ 
tain,  Maybell,  Lilly  Park  and  Blue  Moun¬ 
tain  on  Yampa  River;  8(X),(KX)  hp. 

Project  52-1 — Humphreys  &  Ratliff  ;  Split 
Mountain  Canyon;  120,(XX)  hp. 

Project  767 — Joseph  Wittmann  ;  Williams 
River  and  tributaries;  8,(XX)  hp. 

Project  924 — Board  of  directors  of  State 
Institutions  of  Arizona ;  Tolchico  and  Grand 
Falls  on  Little  Colorado  and  ultimate  de- 
veloi)ment  of  full  head  to  Colorado  River ; 
7().()(X)  hp. 

Project  1003  —  United  Verde  Copper 
Company;  Tolchico,  Grand  Falls,  Coco¬ 
nino,  Lower  Falls  and  Black  Falls  on 
Little  Colorado  River;  82.0(X)  hp. 

The  way  was  cleared  for  the  whole¬ 
sale  rejection  by  the  commission 


Project  231 — James  B.  Girand;  Pierce’s 
Ferry;  130,(X)0  hp. 

Project  238  —  City  of  Los  Angeles; 
Boulder  Canyon ;  8(X),(XX)  hp. 

Project  258 — Southern  California  Edi¬ 
son  Company;  Black  Canyon;  1 .2()0,(X)0 hp. 

Project  .392 — G.  Henry  Stetson;  Boulder 
Canyon ;  1 .600,(XX)  hp. 

Project  875 — Board  of  Directors  of  State 
Institutions  of  .Arizona;  Grand  Wash; 
340.000  hp. 

In  addition,  21  applications  have  been 
rejected  subject  to  the  right  of  appeal 
within  90  days.  These  are: 

Project  .30 — Beckman  &  Linden  Engi¬ 
neering  Corporation  ;  Parker  ;  20l),U(H)  hp. 

Project  59 — F.  L.  Beyard;  Lee’s  Ferry, 
Pigeon  Spring,  Diamond  Creek,  Spencer, 
Pollvwog,  Cliffs.  Grand  Wash,  \’irgin  and 
Boulder;  1,8(X).(XX)  hp. 

Project  111 — Southern  California  Edison 
Company ;  Glen  Canyon.  Marhle  Canyon. 
Diamond  Creek,  Pierce  Ferry  ;  .3,300.0(X)  hp. 

Project  121 — lames  B.  Girand;  Diamond 
Creek;  200,000  hp. 

Project  230 — James  B.  Girand;  .Andrus 
Canyon;  130.(XX)  hp. 

Project  26.5 — Guy  P.  Mohler ;  Eldorado 
Canyon;  400,fX)0  hp. 

Project  .301 — Clare  X.  Stannard  ;  Kremm- 
ling ;  57,(XK)  hp. 


VIENNA  RESUMES  SOME  OF  HER  OLD-TIME  BRILLIANCY 


Austria’s  capital  recently  indulged  in  a  festival.  One  of  its  chief  beauties  xvas  the  floodlighted  Hofhurg, 

with  its  imposing  statuary 
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Company  for  the  Priest  Rapids  site  on 
the  Columhia  River,  as  reported  last 
week,  where  an  installation  of  750.0(X) 
hp.  had  been  planned,  three  other  pro¬ 
posals  for  development  in  the  Columbia 
basin  have  been  rejected.  One  of  these 
was  the  application  of  E.  G.  Hopson  for 
a  larjje  installation  on  the  lower  Co¬ 
lumhia  River  near  Portland,  Ore.  The 
others  involved  applications  of  the  Rocky 
Mountain  Power  Company  and  W'alter 
H.  W  heeler  covering  a  series  of  sites  on 
Flathead  River  in  ^Iontana  in  addition 
to  the  one  granted  the  company  named. 
All  were  rejected  in  the  absence  of  a 
definite  demonstration  of  a  possible 
market. 


TESTING  CORN  CROP’S  RESISTANCE  TO  COLD 


Low  Water  Reported 
in  Lake  of  the  Woods 


PRE.SS  dispatches  say  that  Manitoba 
generating  plants  relying  upon  the 
Lake  of  the  W'oods  watershed  for  power 
are  seriously  alarmed  because  the  stage 
of  water  has  dropped  to  9  in.  below  the 
level  established  by  the  International 
Joint  Commission  as  necessary  to  the 
efficiency  of  power  plants  serving  both 
sides  of  the  line.  Winnipeg  is  partic¬ 
ularly  interested  because  the  electrical 
energy  supplied  consumers  in  that  city 
and  its  vicinity  is  generated  from  plants 
on  the  Winnipeg  River,  an  outlet  of  the 
Lake  of  the  W'oods  water  sources. 
J.  W'.  Sanger,  chief  engineer  of  the 
Winnipeg  “Hydro,”  has  issued  a  state¬ 
ment  saying  that  W'^innipeg  may  have 
to  look  to  the  Nelson  River  in  the  next 
few  years,  even  though  that  would  mean 
transmission  over  400  miles  of  line. 


-Vnriervood  i  Vndertrood 


Using  the  portable  refrigerator  unit  heri*  shown,  scientists  of  the 
Department  of  AgricuUnre  arc  making  tests  at  Arlington  Farm,  near 
Washington,  of  the  ability  of  growing  corn  to  withstand  sudden  drops 
in  temperature.  Conditions  of  frost  may  be  obtained  while  the  tem¬ 
perature  outside  is  90  deg. 


quickly  built  up  early  this  year.  When 
the  drought  set  in.  however,  these  re¬ 
serves  were  in  most  cases  rapidly  de¬ 
pleted  owing  to  the  lack  of  ground- 
water  resources  of  the  usual  volume. 
Early  rains  now’  would  relieve  the  situ¬ 
ation.  hut  full  insurance  w  ill  not  he  cer¬ 
tain  until  a  long  wet  spell  occurs.  Mean¬ 
time.  all  of  the  large  systems  and  some 
of  the  smaller'ones  in  the  Southeast  are 
well  fortified  with  steam-plant  reserves. 


Southeastern  Drought 
Affects  Hydro  Plants 

UNBAL.KNCED  climatic  conditions 
extending  over  a  period  of  si.x 
\ears.  coupled  with  recent  low  rainfall, 
have  begun  to  he  felt  by  several  of  the 
hydro-electric  developments  of  the 
Southeast.  The  deficiency  in  rainfall 
since  the  beginning  of  the  year  ranges 
from  9  in.  to  14  in.,  and  winds  at  the 
headwaters  of  the  streams  have  dried 
the  surface  out  fast.  There  has.  it  is  re¬ 
ported.  been  a  notable  lack  of  the  steady 
rains  which  usually  make  up  the  vast 
water  reserves  of  the  mountain  sec¬ 
tions. 

There  w’ere  excessive  floods  over 
much  of  the  Southeast  between  the 
mountains  and  the  .sea  in  August.  1928. 
a  1(1  again  in  September  and  October. 
]()20.  The.se  resulted,  however,  from 
^hort  periods  of  very  heavy  rain  over 
wide  .sections.  Reservoir  reserves  were 
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BRUSSELS  CELEBRATES  CENTENARY  OF  BELGIAN  INDEPENDENCE 
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All  Belgium  has  been  celebrating  the  eenfenary  of  its  independence.  Here  is  Bic  King’s  palace,  one  of 
the  most  striking  examples  of  the  part  that  floodlighting  played  in  the  celebration.  It  is  bathed  in  pure 

white  light 


▼  T  T 


Toronto-Akron  Line 
Follows  Ohio  Merger 

UNDER  the  merfjer  of  five  power 
companies  into  the  Ohio  Edison 
Company,  approved  recently  by  the 
Ohio  Public  Utilities  Commission,  the 
l.S2-kv.  transmission  line  now  running 
from  Toronto,  Ohio,  to  Youngstown 
will  he  extended  to  Akron,  where  it  will 
furnish  a  chief  source  of  supply.  The 
Toronto  power  plant  is  operated  by  the 
Pennsylvania-Ohio  Power  &  Light  Com¬ 
pany  of  Youngstown,  one  of  the  five 
companies  in  the  merger.  The  present 
Gorge  plant  at  Akron  will  he  used  as 
an  auxiliary.  'The  Ohio  River  P'dison 
Company  and  the  Ohio  River  Trans¬ 
mission  Company  are.  it  is  understood. 
l)eing  ac<]uired  at  a  stated  value  of 
$19,564,000,  to  l)e  paid  for  with  $12.- 
164,000  in  bonds,  $4,600,000  preferred 
stock  and  $2,800,000  common  stock. 
These  companies  have  operated  the  To¬ 
ronto  plant  and  transmission  lines. 

▼ 

Another  Power  Plant 
to  Serve  Canal  Zone 

PL.ANS  for  the  construction  of  the 
Madden  Dam  and  hydro-electric 
power  plant  on  the  Chagres  River,  which 
serves  the  Gatun  locks  at  Panama,  are 
l)eing  completed  at  the  Denver  office  of 
the  United  States  Reclamation  Service 
by  E.  S.  Randolph,  chief  designing  engi¬ 
neer.  The  project  will  cost  about  $12,- 
(MX),000,  and  work  will  l>e  commenced 
this  year. 

"The  dam  will  be  about  1.200  ft.  in 


length  and  the  height  from  bedrock  to 
crest  will  be  220  ft.,”  said  Mr.  Randolph. 
"The  dam  is  necessary  to  control  the 
floods  in  the  Chagres  River,  and  the 
power  plant  will  supplement  the  hydro¬ 
electric  facilities  already  in  service  for 
the  Canal  Zone.  We  expect  that  the 
work  will  be  completed  in  approxi¬ 
mately  four  years.” 

T 

Rural  Line  Costs  Sought 
by  Oregon  Commission 

F)R  economy  in  the  construction  of 
rural  electric  line  extensions  the 
Oregon  Public  Service  Commission  has 
ordered  all  the  larger  operating  com¬ 
panies  to  establish  short  sections  of 
lines  for  experimental  purposes,  using 
different  kinds  of  wood  for  poles  and 
different  methods  of  preservative  treat¬ 
ment  as  a  test  to  ascertain  the  most 
economic  results  obtainable.  The  order 
provides  that  cost  data  be  kept  on  these 
e.xperimental  sections. 

"In  view  of  the  varying  construction 
and  climatic  conditions,”  says  the  com¬ 
mission,  "it  is  not  possible  to  establish 
uniform  standard  allowances  for  the 
construction  cost  of  a  line  extension, 
but  each  company  shall  file  as  a  part 
of  its  extension  schedules  a  tabulation 
showing  the  range  of  unit  costs  expe¬ 
rienced  by  it  for  each  of  the  items  en¬ 
tering  into  the  complete  cost  of  the 
ordinary  line  extension.” 

A  general  revision  of  the  Oregon 
extension  rules  by  the  commission  ad¬ 
vances  the  free  extension  costs  from 
$60  to  $75  per  customer,  or  not  more 
than  three  times  the  estimated  annual 


revenue  immediately  available.  As  a' 
condition  precedent  to  the  building  of 
any  free  extension  under  this  rule,  how¬ 
ever,  the  utility  may  require  from  each 
prospective  customer  the  execution  of 
a  contract  adequately  assuring  that  the 
customer  will  take  and  pay  for  the 
service  for  which  he  applies  continu¬ 
ously  for  a  period  of  five  years  com¬ 
mencing  from  the  date  of  the  comple¬ 
tion  of  the  extension. 

▼ 

Alabama  Has  New  Rule 
for  Rural  Extensions 

Light  and  power  companies  in  Ala- 
■/  bama  will  hereafter  be  required  to 
construct  rural  extensions  at  their  own 
expense  when  the  customers  to  be  served 
enter  into  contracts  agreeing  to  wire 
their  premises  within  a  specified  time 
and  to  guarantee  for  three  years  for 
service  supplied  a  minimum  revenue  not 
in  excess  of  25  per  cent  of  the  total 
construction  cost.  This  order  was 
adopted  July  2  by  the  Public  Service 
Commission,  which  directed  all  electric 
utilities  to  file  on  or  before  July  15  rates 
for  rural  service  to  be  furnished  under 
the  new  rules. 

"These  rules,”  the  order  provides, 
"are  applicable  for  light,  power  and 
domestic  service  to  rural  customers. 
Electrical  energy  shall  be  made  avail¬ 
able  to  such  customers  adjacent  to  dis¬ 
tribution  lines  carrying  less  than  15,000 
volts  upon  guarantee  of  revenue  as 
hereia  provided.  Electric  companies 
may  in  particular  cases  be  relieved  by 
the  commission  from  the  duty  of  tapping 
lines.” 
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Power  Growth  East  and  West 
Dominion  of  Canada 


BRITISH  COLUMBIA  PROJECT  UNDER  WAY 


This  year  xvill  see  the  completion  of  the  first  stage  of  the  Rtiskin  power 
project  undertaken  by  the  British  Columbia  Electric  Railway  Company 
of  Vancouver.  The  first  unit  will  develop  47,000  hp.  Ultimate  capacity 
is  to  be  188,000  hp.  The  dam  zvill  be  185  ft.  high. 
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WESTERN  ONTARIO  TOWNS  WANT  STILL  MORE  POWER 


Demand  for  more  penver  at  Fort  U'ilUam  and  Port  Arthur,  at  the  head  of  Lake  Superior,  is  causing  the 
Ontario  Hydro-Electric  Pozeer  Commission  *0  rush  its  nezv  54,000-hp.  development  at  Alexander  Landing 
on  the  Nipigon  Riz’er,  a  mile  and  a  half  bcloze  the  Cameron  Falls  generating  station.  The  plant  may  be 

ready  this  year. 


T  T  T 


river  and  develop  a  continuous  volume 
rtf  150,000  hp.,  witl’  a  niaxinnun  part- 
time  development  of  275.(X)0  hp.  The 
or  spinal  plan  to  construct  a  giant  single 
dam  near  the  Columbia  has  been  altered. 

▼ 

Bridge  River  Tunnel 
Finished — 2/^ -Mile  Bore 

N  JULY  8  the  Z^-mile  tunnel 
which  is  the  first  step  in  the  British 
Columbia  Klectric  Railway  Company’s 
great  hydro-electric  development  at 
Bridge  River  was  completed.  Two  and 
a  half  years  have  been  spent  in  boring 
the  tunnel,  which  is  16  ft.  in  diameter 
and  will  carry  water  from  Bridge 
Kiver,  150  miles  north  of  Vancouver, 
to  the  site  of  the  power  plant  at  Seton 
Lake,  separated  from  the  river  by 
Mission  Mountain  and  at  1.200  ft.  lower 
level.  The  first  unit  will  develop  54.000 
hp.,  and  its  operation  hy  the  end  of 
l‘k52  is  planned.  The  tunnel,  however, 
will  carry  enough  water  to  generate 
216.000  lip.,  and  ultimately  another 
tunnel  will  be  bored  to  bring  the  capac¬ 
ity  of  the  project  to  500.000  hp. 

▼ 

Nebraska's  Municipal 
Power  Referendum 

LB  R. A  SKA  voters  are  to  have  an 
opportunity  to  choose  at  the  Novem¬ 
ber  election  between  two  plans  of  allow¬ 
ing  municipal  electric  lighting  plants 
to  he  extended  under  a  pledge  of  future 
earnings  to  pay  for  such  construction 
— one  granting  full  liberty  to  the  coun¬ 
cil  to  order  such  extension  when  the 
business  judgment  of  the  majority 
decides  and  the  other  requiring  a  vote 


of  the  people  whenever  the  council 
makes  such  decision.  Coupled  with  the 
projiosals  are  provisions  covering  spe¬ 
cial  elections  called  to  vote  upon  sale 
of  a  municipal  plant. 

In  essence,  this  is  an  effort  to  bring 
about  interconnection  of  municipal  light¬ 
ing  plants.  One  of  the  bills  offered 
will  make  it  virtually  impossible  for 
power  companies  to  continue  to  buy 
publicly  owned  plants.  The  other  bill 
is  much  more  reasonable  in  this  regard, 
and  it  also  proposes  to  tax  municipal 
plants  in  the  future,  so  that  if  state-wide 
competition  finally  comes  it  will  be  upon 
an  efiu.'I  basis. 

Petitions  carrying  56,000  signatures 
were  filed  by  the  two  opposing  groups. 
To  become  a  law  a  proposal  must  not 
only  have  a  majority  voting  thereon, 
hut  that  affirmative  vote  must  be  35  per 
cent  of  the  total  vote  cast. 

▼ 

Holding-Company  Charge 
Upheld  in  Missouri 

HE  Supreme  Court  of  Missouri  has 
upheld  the  right  of  a  public  utility 
operating  company  to  avail  itself  of 
engineering,  managerial,  advisory  and 
financial  service  from  a  holding  com¬ 
pany  and  to  compensate  the  holding 
company  for  such  service.  The  case 
involved  was  that  of  the  St.  Joseph 
W’ater  Company  of  St.  Joseph,  Mo., 
which  sought  approval  of  increased 
valuation  and  higher  rates. 

The  ruling  affirmed  an  order  of  the 
Missouri  Public  Service  Commission 
and  reversed  the  action  of  Division 
No.  2  of  the  court,  which  severely 
condemned  the  holding-company  fee  and 
disapproved  the  valuation  method  used 
by  the  company. 


In  the  present  decision  it  is  held  that 
the  commission’s  authority  to  regulate 
the  utility  company  does  not  include 
the  right  to  dictate  the  manner  in 
which  the  company  shall  conduct  its 
business  and  that  it  is  no  concern  of 
the  customers  or  the  commission  if  the 
operating  company  obtains  necessary 
materials,  labor,  supplies,  etc.,  from  the 
holding  company  so  long  as  the  quality 
and  price  of  the  services  rendered  by 
the  water  company  are  up  to  the  law’s 
requirements. 

T 

Government  Engineers 
Plan  50  Years  Ahead 


More  thought  just  now  is  being 
given  by  Reclamation  Bureau 
engineers  to  distant  irrigation  and 
pow'er  developments  in  the  four  upper 
states  of  the  Colorado  River  basin — 
Colorado,  Utah,  Wyoming  and  New’ 
Mexico — than  to  Boulde*’  Dam,  for 
which  plans  are  to  a  large  extent  com¬ 
plete.  This  is  true  at  least  of  Dr. 
El  wood  Mead,  head  of  the  bureau,  and 
Raymond  E.  Walter,  chief  engineer, 
according  to  an  interview  given  in 
Denver  by  the  former. 

“Mr.  Walter  and  my. self,’’  he  said, 
“have  at  our  command  $50,(KK)  from 
the  reclamation  fund  and  $100,000  from 
the  Boulder  Dam  appropriation  to  he 
expended  in  a  comprehensive  plan  for 
the  future  development  of  the  Colorado 
River  in  the  four  upper  basin  states, 
which  have  7.500,000  acre-feet  of  water 
allocated  to  them,  or  half  the  entire 
river  flow.  First,  the  w'ater  of  the 
river  ayd  its  tributaries  must  be  equi¬ 
tably  apportioned  among  the  four  states. 
Next,  it  is  our  duty  to  formulate  a 
comprehensive  plan  of  development  in 
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BASEBALL  BY  NIGHT 


each  state.  We  have  to  think  50  or  100 
years  in  advance. 

^‘“Mr.  Walter  and  I  will  traverse  the 
Green  River  in  W'yoniing  and  Utah 
with  special  reference  to  the  Flaming 
Gorge  project,  which  is  just  below  the 
line  between  Wyoming  and  Utah.” 


T 


Commission’s  Right  to 
Order  Service  Restored 

V  DECISION  of  the  Missouri 
Supreme  Court,  just  handed  down, 
the  Missouri  Public  Service  Commis¬ 
sion  has  the  legal  right  to  order  the 
restoration  of  service  by  a  public  utility 
to  a  former  customer  from  whom  serv¬ 
ice  was  withdrawn  for  alleged  theft  of 
energy.  The  Union  Electric  Light  & 
Power  Company  of  St.  Louis  cut  off 
electric  service  L'om  a  customer  because 
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Coming  Meetings 

WiHcoiiHin  I  tilitirH  ANHuc-iation — Com¬ 
mercial  Section,  Green  Bay.  july 
31  and  Aus-  1-  J.  N.  Cadby,  I't.'i 
Wells  St.,  Milwaukee. 

('aiii|>  Co-operation  X — Association 
Island,  Henderson  Harbor,  N.  Y., 
.July  31-Auk.  4.  Society  for  Klei- 
trical  Development,  420  Lexington 
Ave.,  New  York. 

.'\NNoeiation  of  ElectragistH  Interna¬ 
tional — Hotel  Schroeder,  Milwaukee, 
Aug.  18-20.  L.  W.  Davis,  420  Lex¬ 
ington  Ave.,  New  York. 

International  Association  of  ICleetrieal 
Inspectors — Northwest  Section,  Bel¬ 
lingham,  Wash.,  Aug.  25-27.  F.  D. 
Weber,  414  Lumbermen’s  Bldg., 
I’ortland,  Ore.  Western  Section. 
Congress  Hotel,  Chicago,  Sept.  15-18. 

W.  S.  Boyd,  175  Jackson  Blvd.. 
Chicago.  Kastern  Section,  Pittsfield, 
Mass.,  Sept.  22-24.  R.  Walker,  8.5 
John  St.,  New  York. 

.\nierlcan  Iiistitiite  of  Klertrleal  Kn- 
gineers  —  Pacific  Coast  convention, 
Portland,  Ore.,  Sept.  2-5  ;  Middle 
Kastern  district,  Philadelphia,  Oct. 
13-15.  P.  L.  Hutchinson,  33  West 
.  39th  St.,  New  York. 

I’enns.vlvania  Fllectrie  Association — 
Bedford  Springs,  Pa.,  Sept.  3-5. 
Harold  .-\.  Buch,  Telegraph  Bldg., 
Harrisburg,  Pa. 

Kmpire  State  Gas  and  Electric  Asso¬ 
ciation- — Saranac  Inn,  X.  Y.,  Sept.  IS 
and  19  ;  Meter  Section,  Watertown, 
N.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
X  ew  Y ork. 

tireat  Lakes  Division,  N.E.L..\. — 
French  Lick  Springs,  Ind.,  Sept. 
25-27.  T.  C.  Polk,  20  North  Wacker 
Drive,  Chicago. 

American  Electrochemical  Society  — 

Hotel  Statler,  Detroit,  Sept.  25-27. 
C.  G.  Fink,  Columbia  University, 
New  York. 

National  Safety  Council — Pittsburgh. 
Sept.  29-Oct.  4.  W.  H.  Cameron, 
20  North  Wacker  Drive,  Chicago. 
New  England  Division,  N.E.L.A. — New 
Ocean  House,  Swampscott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 
Illuminating  Engineering  Society' — 
Hotel  John  Marshall,  Richmond, 
Va.,  Oct.  7-10.  R.  H.  Hobbie,  29 
West  39th  St.,  New  York. 

Rock.v  Mountain  Division,  N.E.L..V. — 
Franci-scan  Hotel,  Alburiueniue, 

X.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 


of  the  alleged  use  of  a  “jumper.”  The 
customer  applied  to  the  commission  for 
an  order  requiring  restoration  of  serv¬ 
ice,  denying  the  accusation  against  him 
and  charging  the  company  with  dis¬ 
crimination. 

The  company  contended  that  the 
points  involved  were  of  a  judicial 
nature  and  that  therefore  the  commis¬ 
sion  had  no  jurisdiction.  The  commis¬ 
sion  rejected  the  company’s  plea, 
ordered  a  hearing  and  later  issued  an 
order  that  the  service  be  restored.  The 
company  appealed  to  the  St.  Louis  Cir¬ 
cuit  Court,  which  affirmed  the  commis¬ 
sion’s  findings.  It  then  appealed  to  the 
Supreme  Court. 

T 

Municipal  Ownership  and 
Other  Issues  in  Oregon 

AXXOUXCEMENT  comes  from  the 
■  Municipal  Public  Ownership  League 
of  Oregon  that  it  will  undertake  the 
promotion  of  a  convention  for  the  pur¬ 
pose  of  nominating  an  independent 
candidate  for  governor  unless  the  Re¬ 
publican  party  of  this  state  select  one 
who  is  in  sympathy  with  the  league 
cause.  It  devolves  upon  the  Republi¬ 
can  central  committee  to  name  a  candi- 
flate  to  succeed  the  late  George  \\'. 
Joseph,  the  republican  elective  nominee, 
who  died  suddenly  soon  after  the  pri¬ 
mary  election.  Mr.  Joseph,  who  was  an 
ardent  advocate  of  state  and  municipal 
ownership  and  operation  of  electric 
utilities,  received  more  than  50,000 
votes  last  May.  The  Municipal  Public 
Ownership  League  now  demands  that 
some  one  be  selected  to  carry  out  the 
principles  he  espoused.  Thomas  B.  Kay, 
now  State  Treasurer,  has  announced 
his  candidacy.  He  advocates  municipal 
ownership  and  development  of  light 
and  power  projects  and  the  develop¬ 
ment  of  jiower  resources  of  navigable 
streams  by  the  federal  government. 

Backers  of  the  Oregon  initiative  peti¬ 
tion  designed  to  bring  about  the  repeal 
of  the  state  regulatory  laws  have  with¬ 
drawn  it  from  circulation  and  will 
make  no  further  effort  to  place  it 
before  the  voters  next  November.  This 
action  was  deemed  advisable  when  they 
were  advised  by  the  Secretary  of  State 
that  the  measure  in  its  present  form 
could  not  be  accepted  for  filing  owing 
to  technical  errors. 

The  Oregon  State  Grange  was  suc¬ 
cessful  in  completing  its  power  and 
water  district  initiative  petition,  and 
the  measure  will  appear  on  the  ballot 
next  November.  It  provides  for  a 
constitutional  amendment  enabling  two 
or  more  municipalities  or  counties  to 
create  water  districts  and  finance  the 
acquirement,  construction  and  operation 
of  domestic  water  systems  and  electric 
light  and  power  utilities. 


—P.  *  .4.  Photos 


Night  baseball  is  groieing  in  popu¬ 
larity  with  the  smaller  clubs.  Here 
is  a  .Veze  Jersey  ball  park  making 
ready.  How  long  before  the  big 
leagues  follow  suitf 

T 

Fir  Versus  Cedar  for 
Transmission-Line  Poles 

By  the  use  of  native  fir  timber  in¬ 
stead  of  cedar  for  transmission-line 
construction,  as  recommended  by  the 
Public  Service  Commission,  Oregon 
electric  utilities  may  find  it  possible  to 
reduce  the  cost  of  pole  etjuipment  ap¬ 
proximately  one-half,  according  to  in¬ 
vestigating  engineers.  There  is  some 
question  e.xisting,  however,  as  to  the 
comparative  length  of  service  obtain¬ 
able  from  the  two  types  of  timber,  and 
until  this  is  determined  the  operators 
are  not  in  favor  of  the  exclusive  use  of 
the  fir  pole. 

In  order  to  test  the  lasting  strength 
of  the  Oregon  fir,  the  Pacific  Telephone 
&  'I'elegraph  Company  has  constructed 
an  experimental  line  with  fir  standards 
between  the  towns  of  Bend  and  Lake- 
view,  in  the  south  central  section  of  the 
slate.  These  poles  have  all  been  paint- 
treated,  and  it  is  the  purpose  of  the 
utility  to  place  this  class  of  pole  in 
service,  provided  the  test  prov'es  that  fir 
properly  treated  will  compare  fav’orably 
with  cedar  in  lasting  quality. 
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Ketittolu  V<>ic 


The  San  Francisco  City  Hall 

as  it  appeared  during  N.  E.  L  A.  convention 


EDITORIALS 

L.VV.VV.MORROW 

Editor 


Common  Stock  to  Customers 

UTUALIZING  the  interests  of  share¬ 
holders  and  customers  is  the  term  used 
by  the  Montreal  Light,  Heat  &  Power  Consoli¬ 
dated  in  connection  with  its  recently  inaugurated 
policy  of  offering  common  stock  to  its  customers. 
“Mutualizing,”  presumably,  suggests  the  distinc¬ 
tion  between  this  policy  and  the  usual  practice  of 
retaining  common  stock  rather  closely  and  offer¬ 
ing  preferred  stock,  generally  non-voting,  to  cus¬ 
tomers,  Some  advantages  are  involved  in  the  new 
practice  in  comparison  with  the  widespread  policy 
of  selling  preferred  stock  to  customers,  but  it  is 
questionable  whether  in  most  cases  the  benefits 
will  offset  the  disadvantages. 

One  advantage  of  the  Montreal  policy  is  that 
it  allows  the  customer  to  share  not  only  control 
but  also  profits  beyond  a  fixed  and  limited  per¬ 
centage.  It  may  be  the  means  of  dispelling  the 
suspicion  that  inordinately  large  profits  are  made 
on  common  stocks.  It  should  enable  the  customer 
to  see  that  the  common-stock  holder  is  a.participant 
in  the  hazards  of  business — is  not  guaranteed  any 
fixed  return  and  is  therefore  entitled  to  greater 
potential  returns  in  view  of  the  risk  to  which  he 
has  subjected  himself.  Further,  the  more  direct 
proprietary  interest  which  the  customers  would 
have  in  their  local  company  might  well  induce 
them  to  take  a  more  active  part  in  aiding  com¬ 
mercial  development  and  combating  unjustified 
attacks  on  the  industry.  It  is  conceivable  that  a 
Tiuch  closer  relationship  between  company  and 
customer  could  be  developed. 

On  the  other  hand,  if  common-stock  prices 
dropped  abruptly,  any  additional  advantages  over 
customer  ownership  of  preferred  stocks  might 
quickly  vanish  into  thin  air,  leaving  a  worse  situa¬ 
tion  so  far  as  public  relations  are  concerned  than 
if  customers’  sales  were  limited  to  preferred 


stocks,  which  are  relatively  stable  in  price. 

Owing  to  the  political  clamor  for  public  owner¬ 
ship  and  control  of  utilities,  however,  this  experi¬ 
ment  of  the  Montreal  company  will  be  w’atched 
with  interest  to  ascertain  whether  it  reduces  the 
fluctuations  in  common-stock  prices  and  thus  re¬ 
moves  a  major  objection  to  this  form  of  public 
ownership. 

5 

High  Pressures  and  Temperatures 

AMERICAN  engineers  at  the  World  Power 
il.  Conference  were  interested  greatly  in  the 
high-pressure,  high-temperature  boiler  installa¬ 
tions  such  as  the  Benson  and  Loeffler  types.  They 
found  these  boilers  operating  on  a  Commercial 
scale  and  noted  that  each  year  brings  about  im¬ 
provement  and  progress,  so  that  it  may  well  be 
said  such  boilers  are  practical  for  limited  condi¬ 
tions  and  capacities. 

But  it  is  difficult  to  measure  results  of  European 
installations  in  terms  of  American  practice.  Exist¬ 
ing  installations  are  of  relatively  small  capacity — 
100,000  lb.  of  steam  per  hour,  for  example — 
while  American  demands  require  a  capacity  of 
600,000  lb.  to  1,000,000  lb.  of  steam  per  hour. 
Then,  again,  there  is  the  question  of  use  factor  or 
reliability.  In  greater  degree  than  in  Europe, 
power-plant  equipment  in  the  United  States  must 
be  reliable  and  operate  for  a  maximum  number  of 
hours  each  year.  Another  consideration  is  that 
some  of  the  European  installations  which  use  a 
free-burning  coal  successfully  might  give  trouble 
with  coal  that  slags  badly.  For  some  reason 
European  carbon  steel  seems  to  behave  better  at 
high  temperatures  than  the  American  steel. 

After  all  these  variables  are  evaluated,  there 
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arises  the  question  of  cost.  Most  of  the  European 
installations  are  development  propositions,  with 
costs  spread  over  a  long  period  and  cost  estimates 
based  on  European  conditions.  When  it  becomes 
necessary  to  evaluate  an  increase  in  thermal  effi¬ 
ciency  of  only  4  or  5  per  cent,  precise  costs  should 
be  available;  but  they  are  not.  The  European 
engineer  is  likely  to  pay  more  attention  to  thermal 
efficiency  than  to  dollar  efficiency,  because  of  the 
small-scale  operations  and  because  of  his  back¬ 
ground.  , 

Thus  it  may  be  said  that  European  boiler  devel¬ 
opments  are  still  on  trial,  especially  from  the  eco¬ 
nomic  point  of  view.  They  are  splendid  technical 
advances  and  should  be  encouraged,  but  they 
should  not  be  taken  too  seriously  yet  as  the  type 
to  use  in  large  American  stations.  However,  it 
would  be  advisable  to  have  one  or  two  average- 
size  units  installed  in  the  United  States  so  that 
economic  and  technical  data  could  be  obtained 
under  conditions  encountered  in  this  country. 


New  Knowledge  of  Dielectrics 
Likely  to  Be  Unfolded 

ONE  of  the  most  fascinating  problems  of 
physical  science  is  to  reconcile  the  ever- 
increasing  complexity  of  the  molecular,  atomic, 
electronic  and  protonic  theory  of  matter  with  the 
comparatively  simple  aspects  in  which  matter  ap¬ 
peals  to  the  human  senses.  How  can  the  appar¬ 
ently  uniform  structures  of  a  pure  metal,  dielectric 
or  liquid,  and  the  definite  types  of  the  impressions 
we  receive  from  them,  be  due  ultimately  to  a  vast 
conglomerate  of  discrete  electric  charges,  in  vari¬ 
ous  groups  and  relationships  and  in  continuous  and 
Irregular  agitation?  Yet  this  latter  is  only  a  mild 
picture  of  the  complexity  of  atomic  relationships 
now  being  rapidly  uncovered  by  modern  physical 
and  chemical  research.  To  those  who  can  follow 
the  current  literature  reporting  this  steady  ad¬ 
vance  into  the  unknown  it  is  a  thrilling  story. 
Most  of  us,  however,  must  be  satisfied  with  a  re¬ 
mote  view,  try  to  accept  the  amazing  facts  as 
science  confidently  sets  them  before  us,  wonder 
what  it  all  means,  and,  if  we  are  engineers,  ask 


ourselves  W’hat  use  we  can  make  of  the  findings. 

Crystals  have  long  been  recognized  as  probably 
the  most  uniform  type  of  solid  substance — one 
which,  if  ultimate  dissection  were  possible,  w’ould 
reveal  regular  lattice  or  cage-w'ork  assemblies  of 
molecules,  atoms  and  electron  linkages.  Recent 
research,  however,  has  shown  that  even  in  the 
most  perfect  crystals  there  are  inequalities  and 
irregular  cleavage*  surfaces — invisible,  submicro- 
scopic,  yet  through  indirect  evidence  certainly 
present.  If  these  are  present  in  crystals,  the  most 
perfect  solid  substances,  then  even  more  certainly 
such  less  perfect  structures  as  the  common  ma¬ 
terials  of  engineering  must  contain  these  minute 
fissures  and  areas  of  separation  between  the  more 
uniform  aggregates  peculiar  to  the  particular 
substance. 

Of  special  interest  to  electrical  engineers  is  the 
picture  thus  presented  of  the  structure  of  dielectric 
substances.  Conspicuous  for  their  anomalous 
electrical  properties,  and  as  a  consequence  only 
remotely  subject  to  engineering  computation  and 
design,  it  is  certain  that  new  light  is  about  to  be 
thrown  on  the  numerous  baffling  aspects  of  dielec¬ 
tric  behavior.  A  convincing  explanation  of  the 
differences  between  theoretical  and  practical 
breakdown  voltages  has  already  been  given,  and 
there  is  active  current  discussion  looking  to  the 
explanations  of  dielectric  absorption,  dielectric 
loss,  dielectric  power  factor  and  other  anomalies. 
Further  new  knowledge  in  this  direction  will 
doubtless  point  the  way  to  a  closer  control  of  di¬ 
electric  materials  and  ultimately  to  the  improve¬ 
ment  of  all  insulation.  As  always,  fundamental 
research  is  the  guide,  and  engineering  enterprise 
needs  only  to  be  shown  the  way. 

Good  Power  Factor 
Can  Be  Bad 

OOD  system  power  factor  was  desirable  for 
the  system  of  local  magnitude;  it  may  not 
necessarily  be  best  for  the  large  interconnected 
system.  Stability  sustained  through  periods  of 
system  faults  is  the  main  objective  at  the  present 
time;  absolute  continuity  of  service  is  the  goal  all 
the  way  from  the  secondary  network  to  the  220- 
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kilovolt  grid.  Stability  depends  on  availability  of 
synchronizing  power  to  hold  the  system  together. 
Synchronizing  power  calls  for  reactive  capacity  in 
the  system  somewhere.  Reactive  capacity  is  not 
strategically  available  if  the  station  and  load 
equipment  are  loaded  to  capacity  at  unity  power 
factor.  Hence  good  local  power  factor  may  be 
an  obstacle  to  stability  on  the  big  system.  Q.E.D. 

This  is  a  revolutionary  idea.  It  is  not  injected 
to  disturb  the  present  campaign  for  better  power 
factor.  It  is  suggested  as  fl  premature  hint  of  a 
future  source  of  wrangling  between  system  oper¬ 
ators  and  power  sales  engineers  and  as  a  possi¬ 
bility  for  obtaining  system  economies.  Carrying 
the  logic  to  its  Aristotelian  conclusion,  it  seems 
that  it  might  well  be  to  the  advantage  of  the  utili¬ 
ties  to  be  content  with  moderate  power  factor  on 
industrial  loads  for  the  sake  of  having  the  re¬ 
active  capacity  devoted  to  their  magnetization 
available,  when  a  fault  dips  the  voltage,  to  supply 
the  synchronizing  torque  requisite  for  stability.  If 
any  such  philosophy  grips  the  industry,  it  might 
simplify  the  relations  with  industrial  customers. 
They  can  use  motors  with  better  characteristics  as 
to  cost  and  torque  performance,  even  though  not 
so  good  as  to  power  factor.  Also,  the  provision 
of  power-factor  correction  devices  would  revert 
to  the  utilities. 

However,  before  such  an  upsetting  move  could 
gain  favor  much  would  have  to  be  done  with  ca- 
pacitators,  synchronous  and  static,  fully  to  capi¬ 
talize  the  merits  of  the  idea.  The  idea  has  no 
merit  unless  the  cost  of  attaining  stability  exceeds 
the  cost  of  carrying  a  poorer  power  factor.  It  is 
an  economic  problem. 


Those  Sales  Executives  the 
Industry  Is  Waiting  For 

AN  after  man  speaking  before  the  N.E.L.A. 
convention  in  San  Francisco  talked  about 
market  development.  They  said  that  improve¬ 
ment  of  load  factor  is  the  most  important  job  be¬ 
fore  the  power  industry,  that  it  is  the  day  of  the 
sales  executive.  But  these  things  have  been  said  at 
annual  conventions  for  five  years.  And  this  sets 
one  to  thinking.  It  should  be  the  day  of  the  sales 
executive — but  is  it? 


The  president  of  a  progressive  Eastern  utility 
struck  the  keynote,  in  discussing  this  theme  re¬ 
cently,  when  he  remarked:  “We  need  strong  sales 
executives,  but  where  are  they?  I  don’t  know  who 
they  are.  The  industry  has  not  yet  produced 
them.”  And  other  men  too  are  asking,  “Where 
are  they?” 

The  answer  is  that  they  are  all  about  us.  But 
they  are  suffering  the  traditional  fate  of  the 
familiar  prophet.  They  have  proclaimed  the  com¬ 
mercial  message  throughout  the  desert  for  these 
many  years.  But  too  many  of  their  executives 
have  been  so  absorbed  in  engineering  and  finance 
that  they  have  turned  a  deaf  ear.  Now  the 
prophecy  comes  true.  Everybody  at  last  agrees 
that  load  must  be  built  up  by  aggressive  selling  and 
that  load  factor  must  be  improved.  “But,”  say 
the  elder  statemen,  “these  young  men  who  for  so 
long  have  been  preaching  the  importance  of  com¬ 
mercial  work  with  such  annoying  persistency — 
they  are  just  salesmen.  How  can  we  give  the 
leadership  of  commercial  policy  in  this  great  in¬ 
dustry  into  their  hands?” 

The  world  has  talked  that  way  about  all 
prophets.  After  all,  “these  young  salesmen” 
represent  the  accumulated  commercial  experience 
of  the  industry.  And  many  of  them  wear  gray 
hair.  They  are,  in  fact,  the  only  men  who  do  know 
enough  about  commercial  policy  and  practice  to¬ 
day  to  be  fit  for  the  responsibilities  of  leadership. 
They  are  the  men  to  whom  the  industry  must  turn 
if  the  commercial  thought  that  we  now  find  all 
about  us  is  to  crystallize  into  action  and  achieve¬ 
ment. 

These  sales  managers  who  hav;e  been  figliting 
doggedly  on  for  so  many  years  without  real 
authority  or  recognition  can  only  go  forward  in  a 
bigger  way  when  they  are  lifted  up  by  their  own 
executives  and  given  the  responsibility  and  backing 
that  their  work  demands.  True,  many  of  them 
have  been  named  vice-presidents,  but  in  most  cases 
they  have  not  yet  been  taken  out  from  under  the 
thumb  of  engineering  tradition  and  the  inhibitions 
of  the  bygone  days  when  selling  was  distinctly  in¬ 
ferior  in  social  standing  to  engineering  and  finance. 
And  the  first  step,  it  would  seem,  is  for  the  leaders 
of  the  industry  to  seek  out  these  prophets  of  com¬ 
mercial  progress  who  are  now  proved  right  and 
examine  them.  Probably  among  them  will  be 
discovered  the  very  sales  executives  for  whom  the 
industry  is  w  aiting. 
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On  the  Line  in  13  Seconds 


This  4,500-kw.  house 
generator  may  be 
brought  from  cold 
standstill  to  full  speed 
and  voltage  in  12.56 
seconds 


Solenoicf  operated 
steam  valve  r 


By  F.  C.  PHILO 


Suf'criiitctuicut  Steatu  Ccucratiou 
Southern  California  Edison  Company, 
Long  Beach,  Calif. 


to  a  small  turbine-driven  oil  pump,  thereby  startinj^  the 
pump.  The  oil  pump  builds  up  pressure  in  the  lubri¬ 
cating  oil  system  supplying  oil  to  the  bearings  and  to  a 
hydraulic  cylinder  attached  to  the  throttle  valv^e  of  the 
unit.  The  throttle  valve  is  fully  o])ened  by  the  hydraulic 
pressure  of  the  oil  and  steam  is  admitted  to  all  nozzles 
of  the  turbine,  thereby  starting  the  unit.  The  unit,  under 
control  t)f  its  own  governor,  quickly  attains  a  speed  of 
3,000  r.p.m.  and  full  voltage.  Excitation  is  supplied 
from  a  direct-connected  exciter,  A  voltage  regulator 
controls  the  field  current  of  the  generator. 

I'he  quick-starting  house  generator  units  are  started 
whenever  there  is  an  indication  of  system  or  other 
trouble  liable  to  affect  the  auxiliary  power  and  are  shut 
down  as  soon  as  normal  conditions  are  restored.  When 
neces.sary,  the  station  auxiliary  load  is  transferred  from 
the  shaft-driven  generators  to  the  house  generators 
without  synchronizing  by  means  of  single  controls  on 
the  plant  switchboards  operating  interlocked  circuit 
breakers. 

Recent  tests  of  the  4,500-kw.  house  generator  in  plant 
No.  2  at  Long  Beach  revealed  a  performance  of  unusual 
interest  to  central -station  engineers.  Three  of  the  main 
generating  units  of  the  station  are  located  in  this  plant 
with  a  gross  generating  cai)acity  of  155,500  kw.  The 


QL’ICK-STARTING  turbine-driven  house  gener¬ 
ators,  capable  of  attaining  full  speed  and  voltage 
within  thirteen  seconds,  are  installed  as  standby 
units  for  the  shaft-driven  generators  on  the  main  units 
to  insure  continuity  of  station  auxiliary  power  at  the 
Long  Beach  steam  station  of  the  Southern  California 
Edison  Company,  Ltd.  The  quick-starting  feature  of 
these  standby  units  is  important  in  the  event  of  a  sys¬ 
tem  disturbance  affecting  frequency  or  causing  the  main 
units  to  drop  out  of  service.  W  ithout  standby  auxiliary 
l>ower  units  (juickly  available,  a  system. disturbance  may 
cause  a  complete  failure  of  auxiliary  power  or  may 
cause  pumps  and  fans  to’  lose  speed  at  a  time  when  their 
capacity  is  most  vital. 

rile  (juick-starting  house  generators  are  direct  con¬ 
nected  to  rugged  turbines  remaining  normally  at  cold 
standstill  and  exhausting  to  atmosjihere  when  running. 
I  he  generator  is  not  equipped  with  air  coolers,  but 
receives  and  discharges  its  cooling  air  into  the  turbine 
basement  below.  For  each  of  the  house  generator  units 
the  (juick-starting  oj^ration  is  initiated  by  drum  switches 
located  on  the  plant  switchboards  and  also  jmsh-button 
controls  on  the  turbine  gage  lioards  near  the  quick-start¬ 
ing  units.  Closing  of  either  of  the  starting  contacts 
energizes  a  solenoid  o|K*ning  a  valve  in  the  steam  lead 
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shaft-driven  auxiliary  power  jjenerators  of  these  three 
units  have  a  total  capacity  of  10.500  kvv.,  but  the  total 
auxiliary  load  does  not  exceed  4,200  kw. 

A  single-line  diagram  of  the  auxiliary  power  system 
of  plant  No.  2  is  shown  in  an  accompanying  illustration. 
It  will  l)e  noted  that  there  are  three  sources  of  auxiliary 
power  supply.  The  normal  source  is  the  shaft-driven 
auxiliary  generators  of  units  7,  8  and  9.  the  three  main 
generating  units  located  in  this  plant.  The  second  source 
is  the  4,500-kw.  quick-starting  house  generator,  and  a 
third  source  is  the  Edison  system  itself  over  the  “emer¬ 
gency  tie.”  In  transferring  the  auxiliary  load  from  the 
shaft-driven  generator  to  the  quick-starting  house  gen¬ 
erator  unit  it  is  necessary  to  open  the  circuit  breakers  on 
the  shaft-driven  auxiliary  generators  of  units  7,  8  and 
9  and  the  “emergency  tie”  and  to  close  the  three  bus 
sectionalizing  circuit  breakers  marked  “X”  before  the 
house  generator  circuit  breaker  can  be  closed.  The 
electrical  and  mechanical  operations  that  must  he  per¬ 
formed  before  the  house  generator  assumes  the  burden 
of  the  auxiliary  |x)wer  load  of  the  plant  are  also  shown 
in  an  accompanying  illustration.  The  circuit  breaker 
operations  dejiend  upon  relays  energized  by  a  single¬ 
control  switch  on  the  plant  switchlx)ard. 

On  April  5,  1930,  tests  were  made  to  determine  start¬ 
ing  time,  speed  acceleration  and  other  characteristics 
of  the  quick-starting  house  generator  unit  in  plant  No. 
2.  Previous  attempts  to  time  the  starting  operations  by 
stop  watches  in  the  hands  of  observers  had  not  been 
entirely  satisfactory.  In  this  test  a  portable  oscillograph 
was  successfully  employed  to  obtain  the  desired  data. 
'I'he  arrangement  of  the  test  instrument  is  shown  in 
one  of  the  accompanying  illustrations.  The  time  inter¬ 
vals  between  the  events 


SO  MUCH  interest  has  been  evinced 
in  the  quick-starting  house  generators 
at  the  Long  Beach  steam  plant  of  the 
Southern  California  Edison  Company, 

Ltd.,  that  F.  G.  Philo  here  presents  in¬ 
formation  on  the  physical  features  of 
these  units  and  recent  test  data  show¬ 
ing  their  remarkable  starting  charac¬ 
teristics. 

PROVISION  was  made  for  floating 
machines  on  the  auxiliary  power  bus 
as  synchronous  condensers,  but  so  far 
in  the  operation  at  Long  Beach  it  has 
been  found  that  the  13.12  seconds 
required  to  start  units  and  pick  up 
the  auxiliary  load  normally  carried 
on  shaft-driven  generators  is  suffi¬ 
ciently  short  to  prevent  auxiliary  fail¬ 
ures  in  case  system  disturbances  affect 
the  main  unit  frequency. 

until  the  generator  voltage  reaches  the  normal  value — 
was  shown  to  l)e  628  cycles,  or  12.56  seconds.  Normal 
.speed  of  the  unit,  3,000  r.p.m..  was  reached  in  10.9 
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Po/or  mot'es. 


0.14  Sec, 


DATA  ON  4,500-KW.  HOUSE  GENERATOR  AND  TEST  INSTRUMENTS 


Turbine.  —  Manufacturer,  ( jeneral  Electric  (Company. 
Iininjlse  tyiK*.  single  cylinder,  single  stage,  with  two  rows 
of  buckets,  non-condensing.  Rated  capacity,  4,500  kw.,  3,000 
r.ii.ni.,  with  steam  at  375  lb.  per  square  inch  gage  pressure 
and  700  deg.  E.  total  temperature,  and  3  lb.  per  square  inch 
gage  back  pressure.  The  guaranteed  w  ater  rate  is ; 

Load  on  unit,  kw.  4,500  4,000  3,000  2,000 

Steam,  lb.  iK>r  kw.-hr.  25.67  25.83  26.43  27.40 

Generator. — Type  ATB,  5,000  kva.,  80  per  cent  power 
factor.  2,.?(K)  volts,  three  jihase,  50  cycles.  3,000  r.p.m.  Start¬ 
ing  cold  generator  is  rated  to  carry  5,625  kva.  at  80  per  cent 
power  factor  and  2,300  volts  for  one  hour.  Efficiency  at 
rating,  95  jier  cent. 

H.veiter. — Type  EOF,  34.25  kw.,  3,000  r.p.m.,  250  volts. 


Auxiliary  oil  /'«>»/>. — Spiral  gear  type  driven  by  two- 
stage  steam  turbine. 

Solenoid-of'erated  valve  in  steam  lead  to  au.riliary  oil 
pump. — Operates  on  station  storage  battery  power,  125  volts 
direct  current.  Made  by  Ruggles-Klingemann  Manufactur¬ 
ing  Company, 

Portable  osciUoyraph  used  in  test  is  an  instrument  normally 
used  in  the  station  to  record  transient  phenomena  during 
system  disturbances.  The  oscillograph  has  nine  elements 
and  was  manufactured  by  the  Westinghouse  Electric  &  Man¬ 
ufacturing  Company.  Seven  oscillograph  elements  were  used 
in  test  of  house  generator. 

Tuniny  fork  for  standard  50-cycle  frequency. — Electrically 
operated  precision  instrument,  manufactured  by  Leeds  & 
Xorthrup  Company. 


Sequence  of  Events  •and  Elapsed  Times 


Klapsect  Cumulative 

Seiiueiice  of  Events  Cycles  Time,  Seconds  Time,  .Seconds 

1.  Solenoid  energized  by  starting  button  0  0  0 

2.  Throttle  valve  starts  to  o|>en .  165  3  30  3.30 

3.  Shaft  begins  to  revolve .  77  I  54  4  84 

4.  I'nit  reaches  normal  spee<l  ( 3,000  r.p.m.)  303  6  06  10  90 

5.  Generator  reaches  normal  voltage 

(2,300  volts) .  83  I  66  12.56 

6.  Bus  de-energize<l,  circuit  breaker  opened  7  0  14  12.70 

7.  Bus  energize<l,  circuit  breaker  closed.  .. .  21  0  42  13.12 


A  nine-element  oscillograph  showed  starting 
sequence  and  elapsed  times  in  test  on 
quick-starting  house  generator 
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Steam  pressures 
corresponding  to 
loads  carried 
by  4,500-kw. 
house  generator 


Auxiliary  power 
system  in 
Long  Beach 


0  UOOO  Tpoo  3jOOO  4,000  5000 
Load.Kw. 


Shaff-oirii'sn  auxiliary'  po<A'er  genQrafors 


'ocoiicls  after  pressing  the  starting  button.  Tlie  tiuie 
required  to  make  the  load  transfer,  or  the  elapsed  time 
from  openinp^  the  circuit  hreaker.s  de-energizinjj  the  aux¬ 
iliary  bus  to  the  closing?  of  the  circuit  breaker  conuectiiijn 
the  hou.se  generator  to  the  bus,  was  shown  to  Ih*  21 
cycles,  or  0.42  second. 

It  will  be  seen  from  the  accompanying  oscillograph 
record  that  there  existed  on  the  bus  a  j>oteutial  of 
diminisbing  value  during  the  time  the  bus  was  discon¬ 
nected  from  a  normal  source  power  supply.  This 
transient  voltage  was  evidently  maintained  by  the  in- 
ductioti  motors  connected  to  the  bus.  driven  by  Hywheel 
effect,  or  energy  stored  in  the  rotating  parts  of  the 
motors  and  ]>umps  connected  to  the  motors. 

From  other  tests  it  was  known  that  the  starting  time 
and  speed  acceleration  of  this  machine,  when  hot  from 
previous  operation,  is  much  faster  than  when  the  unit 
is  started  cold.  The  starting  time  from  cold,  as  shown 
by  this  test,  is  well  within  the  guarantee  of  the  manufac¬ 
turer  of  the  unit,  which  was  that  the  unit  would  attain 
full  s])eed  in  fifteen  .seconds  from  the  pressing  of  the 
starting  button.  From  the  ])revious  tests  it  was  also 
found  that  the  unit  is  capal)le  of  carrying  the  loads 
shown  by  the  accompanying  curve  at  reduced  steam 
pressure. 

In  the  .several  emergencies  occurring  since  the  installa¬ 
tion  of  the  quick-starting  house  generator  .sets  they  have 
1  roved  a  valuable  standby  for  the  auxiliary  power  sys- 
t'  in  and  combine  the  reliability  of  a  hou.se  generator  and 
tlie  efficiency  of  the  main  turljo-generator  units.  All  of 


the  quick-starting  hou.se  generator  units  in  this  station 
are  capable  of  being  ojierated  as  synchronous  motors 
floating  on  the  au.xiliary  jiower  system  with  vacuum 
maintained  in  the  turbine  ca.ses  by  means  of  small  pipe 
connections  to  the  main  unit  condensers.  This  metluMl 
of  operation  has  not  been  used,  however,  at  .Long  Beach. 

▼  ▼  ▼ 

Insulating  Value  of  Wood 
Demonstrated  in  Line  Tests 

By  H.  H.  SCHOMBURG 

Georiiia  Poz^'cr  Coinlyany,  Atlanta,  Ga. 

ONE  of  four  44-kw.  lines  out  of  the  Flint  River  plant 
of  the  South  Georgia  Power  Gonqiany  offered  many 
more  interruptions  than  the  others  and  an  investigation 
was  undertaken.  While  tests  were  made  primarily  tn 
check  the  relation  of  ground  currents  to  type  of  line 
construction  the  results  demonstrated  very  forcibly  tbe 
high  resistance  of  wood  in  our  jMde  lines. 

•Apparently  the  amount  of  short-circuit  current  which 
flows  when  a  flashover  occurs  during  a  lightning  .storm 
may  be  radically  different  with  each  line  due  to  the  vari¬ 
ous  types  of  construction  introducing  greater  or  less 
re.sistance  to  neutral  short-circuit  currents.  With  this 
thought  in  mind  a  test  was  made  to  determine  the  relative 
amount  of  short-circuit  current  which  would  flow  by 
flashing  over  an  insulator  on  different  types  of  |x)les 
and  structures.  The  results,  while  iutere.sting,  were  not 
conclusive,  due  to  the  small  number  of  tests  made,  but 
the  wood  ix)le  tyi)e  of  construction  api)ear.s  to  have 
certain  marked  advantages  over  the  steel  due  to  the  high 
resistance  of  the  wood. 

Three  tyi)es  of  construction  were  repre.senfed  in  the 
four  lines  out  of  this  plant.  The  accompanying  tabu¬ 
lation  indicates  the  main  features  of  each.  Flashover  of 
insulators  was  effected  by  tieiiig  a  3-amp.  fu.se  wire  from 
tt>e  conductor  to  the  steel  insulator  i)in.  .\u  ”( )siso”  was 
used  to  obtain  the  short-circuit  currents. 

The  tests  were  made  on  a  Sunday  afterti(X)n.  Thurs¬ 
day  there  occurred  a  comparatively  heavy  rain.  On 
.Saturday  night  it  rained  steadily  for  .several  hours  and 
followed  throughout  Sunday  with  a  light  drizzling  rain. 
Both  the  ground  and  structure  were  thoroughly  wet. 
.About  a  10-mile-an-hour  wind  was  blowing.  This  wind 
was  observed  to  carry  the  arc  across  phases  on  the 
.\mericus  line  test. 


Value  of  Wood  Poles  in  Line  Insulation 


Source  of  supply. 


Initial  current  rush 
(line  to  Kround 
current) . 


Americus  Line  Pelham  Line 

(Steel  Pole)  (Steel  Tower) 

2— 2,250-kva.  (tenera-  .Same, 
tors  —  Flint  River 
plant. 

1 18.7  amp.  2)1  4  amp 


Single  phase  and 
line  to  Ktound 
short-circuit  cur¬ 
rent. 


.\t  23d  cycle  I  )•)  amp.  Confined  to  one 
phase.  Wind 
parallel  with 
line. 


.Amperes  given  in  syiiiiiietrical  root  mean  square  values 
circuit  current  was  238  amp. 


Dawson  Line 
(Wood) 

■Same 


Fuse  did  nut  blow 
Two  trials,  four 
or  five  minuter-, 
each 


Calculated  shurt- 
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Wood  pole  construction  on 
test  line 


Apparently 
the  concrete  envelope 
around  the  Bates 
steel  ])ole  introduced 
resistance  cutting 
down  the  short-cir¬ 
cuit  current. 

The  fact  that  the 
insulator  on  the 
wood  pole  did  pot 
flash  over  under  the 
most  adverse  weather 
conditions  was  a  sur- 
])rise  to  us  and  we 
felt  it  desirable  to 
rei)eat  this  ])art  of  the  test.  Two  weeks  later  a  repeat 
test  was  made  on  the  Americus-Cochran  wood  |)ole  line. 
The  |)ole  chosen  was  in  swampy,  mucky  black  dirt  land, 
kuch  as  would  give  ideal  grounding  conditions,  and  it  had 
rained  the  day  l)efore.  The  weather  was  clear  and  the 
|X)le  and  crossarm  were  dry  at  the  time  of  the  test.  The 
wood  ]K)le  design  used  on  this  line  is  shown  in  an 
accompanying  illustration.  3-amp.  fuse  wire  from  con¬ 
ductor  to  steel  i)in  failed  to  blow.  A  3-amp.  fu.se  wire 
from  conductor  to  steel  crossarm  brace  failed  to  blow. 
Slight  smoking  was  noticed  at  brace  through-holt.  This 
connection  eliminates  the  resistance  of  the  crossarm  and 
is  a  test  of  neutral  voltage  across  ai^proximately  5^  ft.  of 
wood  i)ole.  Fuse. wires  (3-amp.)  were  then  connected 
on  the  two  crossarm  conductors  to  their  respective  pins 
and  the  fuses  still  failed  to  blow.  Slight  smoking  was 
noticed  at  the  brace  bolts  in  the  crossarm  and  at  the 
brace  through-holt.  With  this  connection  we  have 
46,fXX)  volts  across  18  in.  of  wooden  cross-arm.  The 
voltage  at  the  time  was  4().fXX)  and  in  each  test  the 
voltage  was  held  on  ai)pro.\imately  fifteen  to  twenty 
seconds. 

Based  on  these  tests  it  appears  that  with  wood  pole 
construction  interruptions  due  to  insulator  flashover  in 
lightning  storms  will  take  place  only  when  the  dielectric 
strength  of  the  air  is  reduced  to  the  point  for  phase- 
to-phase  60-cycle  short-circuit  arc  to  occur.  In  case  of 
a  discharge  over  an  individual  pha.se  insulator  there  is 
too  much  resistance  in  the  wood  for  the  60-cycle  arc  to 
Ik.*  maintained  and  there  should  he  no  interruption  of 
the  circuit.  We  might  logically  assume  that  interruptions 


to  l)e  expected  from  all  wood  line  construction  would 
he  limited  to  direct  .strokes  on  the  line  or  closely 
a])proaching  that. 

An  all-wood  line  construction  with  wood  crossarm 
braces  and  insulated  guys  or  their  equivalent  and  with 
arresters  at  points  where  grounded  insulator  pins  are 
used  might  show’  a  close  approach  tow’ard  ideal  fx?r- 
formance  from  the  standpoint  of  momentary  interrup¬ 
tions  due  to  lightning. 

T  T  T 

Air  Breakers  Protect  Circuit 
in  Rewired  Building 

Flexibility  and  economy  feature  the  wiring  layout 
in  the  alteration  of  the  old  Industrial  Trust  Company 
Building  at  Providence,  R.  1.,  which  will  soon  house  the 
new’  offices  of  the  Narragansett  Electric  Company. 
Changes  are  now  being  made  on  several  floors  and  in 
the  ba.sement  while  certain  parts  of  the  building  are  in 
use.  The  electrical  work  is  proceeding  without  cutting 
off  the  present  power  supply,  which  is  fed  from  a  direct- 
current,  three-w’ire,  500-250-volt  system.  This  is  now’ 
being  replaced  in  the  basement,  fir.st  and  fifth  floors  by 
three-pha.se,  four-wire  distribution,  with  provi.sion  made 
to  extend  the  alternating-current  supply  to  the  remaining 
parts  of  the  structure. 

The  load  in  the  basement  will  he  distributed  from  tw’o 
cabinets,  in  w’hich  main  and  branch  circuits  will  be  con¬ 
trolled  by  air  circuit  breakers  w’ithout  di.sconnecting 
switches  or  fuses.  These  cabinets  will  handle  a  total  of 
48  lighting  and  small  power  circuits.  The  first  floor  w’ill 
he  served  from  two  similar  cabinets  having  a  total  capac¬ 
ity  of  120  circuits.  The  fifth  floor  is  to  he  fed  by  separate 
risers  to  local  distribution  cabinets,  with  provision  made 
for  extensions. 

The  use  of  the  three-phase,  four-w’ire  distribution  and 
of  air  circuit  breakers  for  protection  of  feeder  and  branch 
circuits  gives  a  simple  and  economical  layout  for  this 
ty])e  of  service.  These  breakers  are  of  very  simjde  and 
compact  design,  made  by  the  German  firm  of  Voigt  & 
Haeffner,  and  are  oi)erated  manually  by  a  lever  similar 
to  a  tumbler  sw’itch. 

Some  of  the  other  features  of  this  installation  are  the 
provision  for  flexibility  of  supply  to  the  first  floor  by  the 
use  of  an  underfloor  duct  system  feeding  a  network  of 
floor  recci)tacles  and  boxes  for  power,  light  and  com¬ 
municating  circuits ;  also  facilities  for  intensive  illumina¬ 
tion  of  show  windows  on  the  first  floor.  The  engineers 
for  the  initial  installation  are  Jenks  &  Ballou.  Providence. 


THREE  TYPES  OF  LINES  USED  IN  COMPARATIVE  TESTS 


Americuf  Line 

Type  o(  pole  or  tower .  35-ft.  Batee  eteel  pole  . 

Type  of  croraarm .  Steel 

Structure  contact  with  earth .  24-in.  diameter  concrete  envelope  around 

entire  length  of  pole  in  ground . 


Si»e  of  conductora .  No.  2,0  A.S.C.R . 

Dietance  from  plant  to  nhort  circuit  4  miles . 

Type  of  soil  at  point  of  short  circuit  Gray  sandy  loam.  Well  drained  level  land 


Pelham  Line  Dawson  Line 

45-ft.  Blaw-Knox  steel  tower  (mast-arm  type)  35-ft.  creosote  wood  pine  pole  in 

service  two  years. 

Steel  Creosote  pine 

Concrete  envelope  around  only  upper  2  ft.  of 
steel  in  Kround,  with  lower  end  of  steel  in 

direct  contact  with  earth .  W’ood  pole  — no  metallif  ptroundinc 

No.  8A.8.C.R .  .No.  4  copper 

6  5  miles .  4  95  miles 

Gray  sandy  loam.  Well  drained  slightly  rollinK  Red  clay  and  some  gravel.  Well 

drained  level  land 
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How  to  Start 


By  D.  K.  BLAKE 

(icneral  Electric  Company,  Schenectady,  N,  Y. 


Steps  to  apply  to  existing  distribu¬ 
tion  systems  to  change  to  the  low- 
voltage,  alternating-current  network. 
Rate  of  load  growth  influential 

WHEN  it  has  been  determined  from  an  economic 
study  that  the  low-voltage  alternating-current 
network  system  is  sooner  or  later  to  constitute 
the  ultimate  system  there  remains  the  selection  of  the 
best  method  of  procedure  to  start  the  system.  Among 
the  several  factors  that  influence  the  method  of  approach, 
the  rate  of  load  growth  and  the  existing  system  have 
the  prominence. 

The  existing  practice  and  system  present  certain  def¬ 
inite  obstacles  to  the  formation  of  the  network.  These 
obstacles  have  been  the  reasons  given  by  some  for  delay¬ 
ing  the  initiating  of  the  network.  It  cannot  be  too 
strongly  emphasized  that  delay  does  not  remove  the 
obstacles,  but,  on  the  contrary,  increases  them.  It  is, 
therefore,  imperative  that  all  existing  ])ractices  or  meth¬ 
ods  or  equipment  which  will  not  fit  in  with  the  network 
system  when  it  is  started  be  immediately  discontinued 
even  if  there  still  remains  good  and  sufficient  reasons  to 
delay  the  network. 

If  the  load  growth  is  rapid,  then  the  less  the  existing 
system  becomes  as  an  obstacle.  If  the  existing  system 
is  a  direct-current  system  a  certain  amount  of  changeover 
is  involved  to  relieve  any  ])resent  overload  conditions  or 
to  prevent  overload  due  to 
increased  consumption  by  the 
existing  consumers.  In  addi¬ 
tion,  changeovers  mu.st  be 
made  to  ])ermit  removal  of 
et|ui])ment  as  it  becomes  obso¬ 
lete.  If  the  existing  system  is 
an  alternating-current  .system 
similar  remarks  ajqdy,  but  the 
changeover  involves  less  con- 


Fig.  1 — Large  individual  loads  constitute 
first  step  in  forming  network  system 


a  Network 


sumers’  equipment  and  permits  the  utilization  of 
existing  substations  and  cables  in  the  network  before 
they  reach  the  end  of  their  useful  life.  There¬ 
fore,  in  the  alternating-current  case  the  existing  load  will 
in  all  probability  become  a  part  of  the  network  load  at 
a  much  higher  rate  than  the  direct -current  load.  If 
either  system  has  been  permitted  to  grow  until  the  under¬ 
ground  structure  is  congested,  then  this  may  determine 
the  amount  of  changeover  or  else  involve  the  reconstruc¬ 
tion  of  the  underground  structure,  which  may  or  may  not 
be  desirable.  Where  the  existing  system  is  overhead  and 
must  be  jdaced  underground,  then,  of  course,  all  of  its 
load  must  be  provided  for  by  the  network  system  as  the 
changeover  from  overhead  to  underground  progresses. 
All  of  the  foregoing  changeover  loads  come  under  the 
classification  of  load  growth  as  far  as  the  network  itself 
is  concerned,  and  they  may  sometimes  determine  the 
method  and  extent  of  the  initial  installations  more  than 
the  noinial  growth. 

When  considering  the  future  load  growth,  too  much 
reliance  should  not  be  put  on  the  increments  of  the  pa.st. 
for  the  character  of  loads  now  being  introduced  are 
such  as  to  give  large  percentage  increases  in  a  very  short 
time,  particularly  for  the  smaller  cities. 

New  buildings  having  300-kw.  demands  are  somewhat 
common,  some  new  theaters  have  demands  around  400 
kw.  »nd  a  few  recent  de])artment  stores  ai^proach 
5,000-kw.  demand.  Refrigerating  and  air-conditioning 
e(iuii)ment  are  primarily  responsible  for  such  large  de¬ 
mands.  Sujjpose  an  underground  .system  now  has  a  load 
of  al)out  10,000  kw.  and  the  growth  in  the  pa.st  has  been 
about  10  ])er  cent  ])er  year,  then  the  addition  of  one  new 
theater  and  two  office  buildings  totaling  1,000  kw.  de¬ 
mand  will  about  double  the  increment  per  year. 

Such  new  buildings  fre- 
(piently  occur  in  neighbor¬ 
hoods  where  it  is  already  built 
up  with  small  two-,  three-  or 
four-story  buildings.  These 
buildings  are  demolished  to 
make  way  for  the  larger  ones. 
.So  the  fact  that  a  district  is 
now  built  up  of  small  consum¬ 
ers  is  no  assurance  of  its  con¬ 
tinuance,  but  the  character  of 
its  loads  may  change  radically 
in  a  very  few  years. 

The  number  of  private 
plants  now  in  existence  needs 
to  be  considered  umler  the 
subject  of  load  growth,  for 


aIa 


iT  T 


Theater  vaulf 


/MsA  Y 

l-bl 


Network 

protector 


Office  bonding  vautt 


July  J9, 1930— ELECTRICAL  WORLD 


115 


the  formation  of  the  network  may  have  some  influence 
in  of)taininjj  these  consumers. 

'I'here  are  many  conceivable  methods  of  starting  the 
network,  but  those  so  far  used  may  be  divided  into  four 
groups : 

Four  methods  of  starting  network 

fa)  The  secondary  cables,  transformers,  network  pro¬ 
tectors  aiul  two  or  more  ])rimary  feeders  are  first  in¬ 
stalled.  Afterward  the  load  is  connected  to  the  mains. 
'I'hi.s  ])rocedure  retpiires  a  very  rapid  increase  in  loafl, 
otherwise  the  heavy  initial  investment  would  be  difficult 
to  justify.  It  may,  however,  be  very  efficient  where 
a  large  amount  of  changeover  is  required  to  relieve  an 
existing  .system  or  where  additional  sub.station  cai)acity 
would  otherwise  be  reijuired  to  provide  for  an  equivalent 
load  growth. 

fb)  'Individual  transformer  vaults  with  or  without 
network  protectors  are  installed  with  the  secondary 
cables  carrying  load,  but  not  interconnected  to  form  the 
network  grid.  I'liey  simply  operate  as  a  radial  system 


Fig.  2 — The  next  step  is  to  install  street 
vaults  and  mains  to  supply  distributed  loads 


until  such  time  as  the  vaults  (Kcur  in  sufficient  numlR*rs 
and  clo.se  enough  t(>gether  to  interconnect  their  secondary 
mains.  This  method  is  useful  for  distributed  loads  or 
small  building  loads  not  large  enough  to  justify  more 
than  one  bank  of  transformers.  It  seems  to  be  better 
suited  to  a  rate  of  load  growth  appreciably  below  that 
re(|uired  to  justify  method  fa)  and  where  the  lack  of 
the  network  continuity  is  not  serious  for  the  time  in¬ 
volved  l)efore  interconnecting  the  secondaries. 

fc)  The  network  vaults  are  confined  to  large  new 
building  loads  in  the  early  stages.  Such  vaults  have  two 
or  more  transformers  with  their  associated  network  j)ro- 
tectors  and  supplied  from  two  or  more  high-voltage  feed¬ 
ers.  (  Fig.  1.)  When  the  buildings  occur  clo.se  enough 
together  .street  for  sidewalk)  vaults  are  added  in  between 
and  then  the  network  formed  by  running  cables  between 
.street  and  building  vaults,  thus  giving  equal  continuity 
to  tlie  distributed  loads,  f  Fig.  2. )  This  method  is  the 
one  mostly  u.sed  and  .seems  to  be  very  efficient  in  taking 
large  individual  loads  widely  separated.  Of  course,  100 
|)er  cetit  reserve  capacity  is  re(|uired  in  the  early  stage. 
Sometimes  an  existing  low-voltage  (4-kv.)  feeder  is 


Fig.  3 — Groups  of  individual  loads  may  be 
used  as  the  network  nucleus  instead  of  large 
individual  loads 


u.sed  and  only  one  new  high-voltage  fll-  or  13-kv.) 
feeder  installed.  F'urther  growth  would  j)robabIy  justify 
three  feeders  to  reduce  the  transformer  reserve  capacity 
in  the  street  vaults,  and  particularly  large  buildings  where 
three  transformers  would  l)e  more  economical. 

fd)  Two,  three  or  four  vaults  with  transformers  an<l 
protectors  are  supplied  from  two  or  more  feeders  and 
tied  together  by  .secondary  cables  to  which  are  connected 
important  distributed  loads  for  two.  thtee  or  four  blocks 
of  moderately  high  load  density,  f  Fig.  3. )  This  i> 
\ery  similar  to  method  fc),  the  difference  being  that  a 
group  of  im|K)rtant  distributed  loads  corre.sjiond  to  a 
large  building  load.  Many  cities  have  a  number  of  such 
localities  that  are  widely  .separated  and  easily  reached 
with  high-voltage  feeders.  Obviously,  as  time  goes  on, 
these  small  .sections  will  increase  in  size,  other  ones  will 
develop  in  between,  ultimately  being  interconnected  to 
form  a  network  of  convenient  size.  Sometimes  it  work-, 
out  better  to  taj)  the  fir.st  vaults  to  the  e.xisting  distribu¬ 
tion  feeders  and  then  later  adding  the  higher  voltage 
feeders.  F"ig.  4  is  an  actual  case  where  the  two  voltago 
siqiply  the  .same  small  network. 

It  is,  therefore,  obvious  that  the  starting  of  a  network 
system  is  not  a  very  difificult  matter  and  that  its  flexibil¬ 
ity  permits  it  to  be  adapted  to  the  ])articular  local  condi¬ 
tions  without  an  unreasonable  amount  of  reserve  capacity 
in  feeders  and  transformers. 


Fig.  4 — Existing  low-voltage  feeders  may 
be  used  to  supply  first  installations  and  later 
supplemented  by  bigb-voltage  feeders 
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Precautions  to  Assure  Safety 
of  High-Speed  Rotors 

T(')  REDUCI'-  the  physical  size  of  steam  tiirl)o- 
generators  to  a  minimum,  even  for  the  very  largest 
units,  the  .3,000-r.i).m.  ty])e  of  generator  has  lately  been 
carried  uj)  to  40,0(W  kva.  output.  Even  though  rotors  of 
such  machines  are  subjected  to  enormous  forces  at  their 
rated  .speed,  it  is  customary  to  guarantee  safe  operation 
even  at  25  ])er  cent  over.speed.  Steel  ,ca])able  of  \vith- 
standing  such  forces  was  developed  by  s]H“cializing  steel 
mills.  High-grade  alloy  steel  of  the  chromium-nickel 
class  is  available  today  with  7,500  to  8,000  kg.  per  s(|uare 
centimeter  tensile  strength  and  5,000  to  6.000  kg.  per 
s(|uare  centimeter  flow  limit.  With  such  material,  and 
nttors  ])oured  and  forged  in  one  single  block,  designs  for 
3.CXK)  r.]).m.  usually  kee])  within  60  |x.*r  cent  of  the  flow 
limit  for  25  {)er  cent  overspeed. 

But  in  s])ite  of  such  e.xcellent  steel  and  what  a])])ears 
to  be  a  conservative  design,  quite  a  number  of  disastrous 
cx])losions  have  occurred  in  Euroite  in  the  last  two  years 
on  v5.0(K)-r.]).m.  generators.  Internal  faults  in  the  steel 
rotor  were  found  to  be  the  cause.  Steel  mills  face  a 
diflicult  problem  when  a  large  rotor  block  has  to  be  pro¬ 
duced.  To  avoid  slag  inclosures  and  blowholes  the  raw 
ttigot  is  often  twice  the  size  of  the  ultimate  rotor.  Cor¬ 
rect  ])ouring  tem])erature  and  cooling  time  have  to  be 
carefully  observe(l  to  avoid  stresses.  Some  mills  subject 
the  ingot  to  mechanical  com])ression  while  it  is  still 
li(iuid.  and  attem])t  in  this  way  to  forestall  the  formation 
of  internal  voids.  A  central  hole  is  finally  drilled  through 
the  entire  length  of  the  rotor  to  allow  internal  visual 
inspection  with  sjiecially  devised  o])tical  instruments, 
riiis  central  hole  doubles,  theoretically,  the  stresses 
around  it,  but  the  advantages  of  inspection  outweigh  this 
slight  increase  of  required  material.  Besides,  a  rotor 
with  j)ossible  slag  inclosures  would  have  higher  stresses. 

.\n  article  in  the  June  7  issue  of  the  BuUet'ui  dc  F.dsso- 
l  iation  Suisse  dcs  Eleetrieiens  reports  on  a  number  of 
over.s])eed  tests  made  on  disks  cut  from  perfect  and 
im|)erfect  highly  alloyed  rotor  blocks,  some  of  which 
have  stood  u])  well  beyond  the  guaranteed  values,  while 
others  have  failed.  The  author  believes  that  too  highly 
alloyed  .‘^teels,  jiarticularly  those  with  4  to  1  ])er  cent  of 
chromium,  which  give  impressive  flow  limits,  may  ac¬ 
tually  l)e  the  cau.se  of  a  failure  due  to  the  introduction  of 
unknrnvn  internal  stresses.  Molybdenum  was  then  triefl 
instead  of  chromium,  only  to  run  into  pouring  difficulties, 
calling  for  .still  more  painstaking,  and  i>erhaps  uncertain, 
foundry  problems. 

In  the  oj)inion  of  the  author,  much  more  promising 
seems  the  use  of  unalloyed  and  well-annealed  .steel  of  a 
fiow  limit  of  about  4,500  instead  of  6,000  kg.  per  square 
centimeter  and  the  reduction  of  stresses  in  the  rotor  by 
the  use  of  aluminum  instead  of  cop])er  windings.  Addi¬ 
tional  losses  and  heating  can  be  readily  managed  by  the 
designer  and  can  lx.'  kept  to  figures  almost  as  attractive 
as  for  cop])er.  A  3,0()0-r.p.m.  generator  with  a  rotor 
37  in.  in  diameter  and  10  ft.  length  furnishes  45,000  kva., 
and  at  25  i)er  cent  overspeed  has  a  maximum  stress  on 
the  rotor  steel  of  2,180  kg.  per  .square  centimeter,  which 
is  below  50  per  cent  of  the  guaranteed  flow  limit.  Fol¬ 
lowing  this  line  of  construction,  it  is  believed  that  outputs 


u])  to  ()0,000  kva.  can  lx.-  safely  reached  with  3.0tK)-r.]).ni. 
generators  and  rotors  not  e.xceeding  37  in.  in  diameter. 

The  beneficial  influence  of  aluminum  field  windings 
is.  of  course,  al.so  felt  for  generators  of  the  1.500  to 
1.800-r.p.m.  series. 

T  T  ▼ 

Remote  Control 


Over  Iron  Wire 

By  A.  F.  GETTELMAN 

Gi'iicral  Electric  Comf'auy,  nuluth.  Minn. 

The  remote-control  circuit  shown  in  the  accompany¬ 
ing  diagram  has  been  used  very  successfully  in 
>everal  installations.  In  one  case  the  distance  involved 
was  approximately  one  mile. 

This  remote-control  circuit  retjuires  only  a  single  iron 
telegraph  wire  for  a] q (beat ions  where  the  ])ower  line  can 
be  used  for  a  return  circuit  and,  in  addition,  two  inex- 
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l)ensive  contactors.  The  contactors  used  require  only  a 
fraction  of  an  am})ere  for  operation  and  can  bt*  used 
in  series  in  an  alternating-current  circuit  on  account  of 
the  light  magnetic  frame  used  in  their  construction. 

If  remote  indication  is  desired,  a  two-ix)le  form  of 
contactor,  such  as  u.sed  in  traffic  signal  control,  is  used 
at  the  jnish-button  .station.  The  circuit  can  thus  be  used 
to  indicate  when  the  motor  has  stop|X:*d  because  of  volt¬ 
age  failure  or  operation  of  any  protective  device  such 
as  thermal  overload  or  bearing  tem|X!rature  relay. 

When  the  controller  at  the  motor  oix^rates  from  a 
potential  transformer  f)r  it  is  im])ossible,  for  any  other 
reason,  to  u.se  the  ])ower  line  for  the  return  circuit,  it  is 
necessary  to  run  two  telegraph  wires  Ix^tween  the  push¬ 
button  station  and  the  device  to  be  controlled. 
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Selection  of  Motors 


DEVELOPMENT  of  the  high-torque, 
self-braking,  synchronous  motor  has 
solved  rubber  mill  drive  problems  to 
a  degree  hardly  duplicated  elsewhere 
in  industry. 

THE  author  has  analyzed  the  best 
solutions  for  specific  drive  require¬ 
ments,  largely  on  the  basis  of  the 
cumulative  experience  gained  in  many 
rubber  mill  field  studies.  His  dis¬ 
cussion  is  not  only  helpful  to  those 
interested  in  rubber  mill  motori¬ 
zation  but  is  so  broad  and  tangible 
as  to  apply  to  many  other  heavy-duty, 
difficult  -  starting,  fluctuating  -  load 
applications. 

EX(d'JMOL\S  quantities  of  power  are  required  for 
inaking  rul)I)er  products.  Crude  and  reclaimed 
rubber  must  be  broken  down,  thoroughly  washed, 
masticated  and  refined  before  it  is  used.  The  tough 
rubber  stock  is  worked  and  reworked  in  its  transforma¬ 
tion  from  the  crude  to  the  refined  material  that  is 
formed  into  tires  and  tubes  and  hundreds  of  other  prod¬ 
ucts.  Most  of  the  rubber  processing  takes  place  in  rolls 
and  mixer.s — cracker  rolls  for  breaking  up  and  softening, 
washing  rolls,  masticating  and  mixing  rolls,  refining  rolls 
— requiring  in  the  average  rubber  plant  hundreds  of 
horseiK)wer. 

It  has  long  been  recognized  that  a  driving  motor  for 
a  rubber  mill  line  must  provide  the  following  charac- 
istics : 

1.  High  starting  torque  to  accelerate  the  load. 

2.  High  oi>erating  torque  to  take  care  of  peak  loads. 

3.  Quick  stopping  to 
meet  safety  requirements. 

In  the  earlier  stages  of 
rubber  mill  electrification 
these  conditions  were  met 
by  the  use  of  induction 
motors  with  clutches  and 
with  jKiwerful  mechani¬ 
cal  brakes.  The  develop- 


for  Difficult  Starting 
-Duty 

Fluctuating  Loads 


in  Rubber  Mills 


ment  of  modern  synchronous  motors,  capable  of  carrying 
])eak  loads  several  times  their  normal  rating  and  their 
advantages  from  the  standpoint  of  high  power  factor 
and  efficiency,  made  them  very  suitable  for  the  mill-line 
drives.  While  the  high-speed  synchronous  motor  with 
clutch  for  mill-line  drive  has  been  satisfactory,  the 
temlency  has  been  to  simidify  the  mechanical  transmis¬ 
sion  by  eliminating  the  clutches.  High-speed  syn¬ 
chronous  motors  were  next  apj^lied  directly  to  the  rubber 
mill  lines,  through  reduction  gears,  without  clutch  or 
brake.  Obviously,  to  avoid  the  clutch,  it  was  necessary 
for  the  motor  to  develop  high  starting  torque  through¬ 
out  the  entire  starting  period  and  it  was  further  neces¬ 
sary  for  the  motor  to  jjrovide  quick  stopping  in  an 
emergency. 

The  next  step  in  the  advancement  of  synchronous 
motor  mill-line  drives  was  to  eliminate  the  gears.  This 
was  accomplished  by  direct  connection  of  low-speed 
motors  operating  at  s])eeds  of  80  to  133  r.p.m.  Some 
of  the  first  installations  of  this  kind  utilized  magnet4c 
clutch  brakes.  Here,  again,  in  order  to  avoid  the  use  of 
the  clutch  and  brake,  it  is  necessary  to  provide  high 
starting  and  stopping  torques  in  the  motor.  W  ith  these 
low-speed  motors  the  problem  of  securing  high  torque 

during  the  starting  period 
is  much  more  difficult  than 
with  high-speed  motors, 
but  many  installations,  di¬ 
rect  connected  to  rubber- 
mill-line  shafts,  testify  to 
the  success  of  this  type 
of  drive  and  the  excep¬ 
tional  torque  charac- 
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By  C.  E.  BUCHAN 

Engineer  Electric  Machinery  Manufacturing  Comf>any, 
Minneapolis,  Minn. 


High  momentary  peaks  in  mixing  mill  drives  are 
decreased  by  group  operation 
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teristics  of  these  synchronous  motors.  High  torques 
throughout  the  accelerating  ])eri(Kl  of  the  motor  have 
been  secured  by  incorporating  induction  motor  start 
ing  torque  characteristics.  As  differentiated  from 
the  squirrel-cage  windings  ordinarily  incoqiorated  in  the 
synchronous  motor  to  provide  starting  torque,  many  of 
these  direct-connected  mill-line  motors  are  so  carefully 
designed  as  induction  motors  that  they  can  operate  as 
fairly  good  induction  motors  with  full  load  for  a  con¬ 
siderable  f)eriod  of  time.  Thus,  failure  of  direct-current 
excitation,  which  would  ordinarily  result  in  inability  to 
carry  full  load,  does  not  disable  the  specially  designed 
slow-speed  mill-line  motor. 

For  the  quick  emergency  stopping  of  motors  that  are 
direct  connected  to  the  mill-line  shaft,  it  is  essential  to 
provide  effective  control  equipment.  This  may  he 
arranged  either  for  dynamic  braking  or  plugging.  The 
dynamic  braking  system  disconnects  the  armature  of  the 
motor  from  the  supply  line  and  short  circuits  its  termi¬ 
nals  through  a  braking  resistance.  The  excitation  of  the 
direct-current  field  i>oles  of  the  motor  is  maintained  until 
it  has  come  to  rest.  The  action  of  the  machine  is  that  of 
a  short-circuited  generator  with  full  field  excitation. 

Plugging  control  consists  in  connecting  the  motor  ter¬ 
minals  in  full  reverse 


Four  mills  are  driven  by  this 
450-hp.,  91-r.p.m.  slow-speed 
synchronous  motor  throu<;h 


reducing  unit 


minals  m  lull  reverse 
j)osition  on  the  supply  line, 
riie  motor  tepds  to  rotate 
in  the  opposite  direction, 
hut  is  prevented  from 
doing  so  by  disconnecting 
it  from  the  line  the  in¬ 
stant  it  comes  to  rest. 
\'ery  quick  stopping 


s  are  so  carefully  can  be  accomplished  by  this  method  of  control.  As  com- 
ey  can  operate  as  [)ared  with  dynamic  braking  the  plugging  control  offer.s 
11  load  for  a  con-  some  advantages.  It  is  more  simple,  and  provides,  with- 
e  of  direct-current  out  additional  expense,  a  magnetically  operated  switch 
suit  in  inability  to  suitable  for  reversing  duty. 

specially  designed  Rubber  mills  are  usually  driven  through  a  line  shaft 
which  operates  from  80  to  133  revolutions  per  minute, 
)f  motors  that  are  'fhe  mill  rolls  revolve  at  speeds  from  18  to  27  r.p.m.  A 
;,  it  is  essential  to  direct-connected  synchronous  motor  will  operate  at  the 
This  may  he  line-shaft  speed  at  from  80  to  133  r.p.m.  and  a  great 
or  plugging.  The  number  of  motors  are  furnished  for  operation  at  90  r.p.m. 
le  armature  of  the  Fligh-speed  motors  drive  the  line  shaft  through  a  gear, 
circuits  its  termi-  generally  of  the  herringbone  type,  and  operate  at  s|>eeds 
e  excitation  of  the  from  400  to  600  r.p.m, 

is  maintained  until  Rubber  mill  lines  are  usually  laid  out  so  that  advan- 
machine  is  that  of  tage  is  taken  of  the  diversity  of  a  load  between  different 
field  excitation.  types  of  mills.  In  this  way  the  load  factor  of  the  driving 
ing  the  motor  ter-  motor  is  improved  and  the  load  fluctuations  minimized. 

The  load  on  an  individual 
mill  will  varj'  widely,  de- 

_  ,  l)ending  upon  the  amount 

6W-h.p., 514 rp.m  synchronous  \  \\  \  \  I  of  rubber  going  through 

^  characteristics  of 

the  rubber.  By  i)ro})erly 
grouping  mills,  the  result¬ 
ing  load  will  l)e  quite 
uniform. 
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Special  design  motors  meet  needs  for  rubber  ■ 

mill'line  drives 

Tyiiit.'il  rurves  for  .''iiijsU'  suhI  rloiible  caKe  rotor  syiiohro- 
iioiis  niac-hine.«  to  Rive  hiph  starting  and  ))ull-in  torciues. 
Thoso  curves  are  for  a  tiOo-hi)..  1  (M»-r.i).ni.,  tliree-i)hase, 
t;(>-cycle,  olt.  p(j\ver-factor  <lesign. 

Crark'cr  Mills. — Cracker  mills  are  used  for  tearinjij 
apart  old  tires,  hales  of  crude  ruhher,  etc.  d'hese  mills 
are  usually  installed  singly,  or,  when  ])ossihle,  on  the 
end  of  the  line  shaft  drivinj^  other  ty])es  of  mills.  Where 
the  mills  are  installed  sinj^ly  it  is  customary  to  use  a 
hijfh-speed  motor.  I'he  load  cycle  of  a  cracker  mill  is 
an  extremely  varyini,'  one  and  where  the  mill  is  driven 
hy  a  sinj^le  mtttor  it  is  necessary  to  motor  for  the  worst 
ctmditions  uf  t)))eration.  Under  normal  conditions  of 
ttperation  the  maximum  load,  such  as  is  encountered  in  a 
luirticularly  touj^h  hatch  t)f  stock,  will  he  from  ,^00  to 
4fX)  ]»er  cent  of  normal  load.  Hence,  it  is  necessary  to 
su|)ply  this  in  the  motor. 

(.'racker  rolls  are  usually  e(iuip])ed  with  2(X)-hp.  motors 
provided  with  alK»ut  full-load  starting  tonjue  and  mate¬ 
rially  h*wer  ))ull-in  tor(|ue.  High  pull-out  torque  is 
uhviously  the  imi)ortaut  motor  characteristic. 

Masticatiiiff  Mills. — Masticating  or  breaking  down 
crude  ruhher  is  a  most  severe  mill  line  service.  The 
hreak-down  rolls  may  Ik*  smooth  or  corrugated  and  they 
rotate  at  different  s])eeds.  I  he  mill  is  subject  to  exces¬ 
sive  |)eak  loads  when  the  cold  raw  ruhher  gum  is  fed 
l»etween  the  roll.s  and  its  starting  torque  requirements 
are  high. 

The  pull-out  tonpie  requirement  for  synchronous 
motor  drives  tm  hreak-down  mills  de])ends  u])on  the 
fhversity  factor  of  the  mill  line.  W  ith  only  two  or  three 
mills  on  the  line  shaft  pull-out  torque  requirements  may 

lit) 


lx‘  300  ]x“r  cent  greater.  The  more  mills  per  motor  the 
lower  the  pull-out  torcpie  required. 

In  case  of  an  emergency  stoj)  or  failure  of  power  the 
mill  comes  to  rest  fully  loaded.  For  this  reason  the 
motor  must  have  high  starting  torque  and  a  comi)ar- 
atively  high  pull-in  torque.  It  is  the  usual  practice  to 
reverse  the  mill  line  before  starting  ahead,  as  this  gives 
the  motor  a  chance  to  accelerate  some  before  the  real 
load  hits  the  mill.  Even  though  this  is  done  starting 
torque  requirements  are  from  100  to  125  |X‘r  cent  and  full 
loafl  pull-in  torfjue  is  usually  furnished. 

Mi.vi)Uf  Mills. — The  mixing  of  the  gum  rubber  with 
various  fillers  takes  place  in  what  are  knovvii  as  mixing 
mills.  In  large  ruhher  mills  the  mi.xing  rolls  driven  by 
one  motor  number  from  three  to  five  or  more,  so  that 
the  horseixjwer  re(|uirement  per  roll  is  decreased  consid¬ 
erably  over  that  required  to  o])erate  a  single  roll.  The 
horsepower  reciuirements  per  roll  vary  with  the  roll 
length,  hut  average  about  70  hp. 

I'oniue  re(|uirements  for  mixing  mills  are  not  as  severe 
as  those  required  by  the  cracking  or  masticating  mills, 
because  the  ruhher  has  been  ])reviously  w(jrked  and  is 
more  ])liahle.  However,  appro.ximately  250  jxt  cent 
pull-out  torque  is  usually  furnished.  On  emergency 
sto])s  or  sto])s  because  of  ]K)wer  failure  it  is  usually  ])ossi- 
hle  to  reverse  the  mixing  mills  to  relieve  them  of  load. 
W  here  this  is  done  very  moderate  starting  tonpie  and 
]nill-in  torcpie  insure  successful  operation.  The  high 
peaks  apjx-ar  when  cold  gum  ruhlx-r  is  being  fed  to  the 
mills  and  the  exce])tionally  high  peaks  when  more  than 
one  mill  is  being  loaded  at  the  same  time  or  when  several 
operators  are  feeding  chunks  of  rolled  gum. 

Refiniug  Mills. — Refining  mills  are  used  to  refine  the 
ruhher  by  eliminating  all  lum])y  ])articles  in  the  ruhher 
.stfick.  'File  rolls  of  the  refiner  are  forced  together  so 
that  in  operation  they  are  running  approximately  metal 
to  metal.  'Fhe  stex'k  is  ])laced  on  the  mill  and  because  of 
the  high  jwessure  between  the  rolls  it  works  through  very 
slowly,  coming  out  on  the  other  side  of  the  rolls  in  a 
sheet  about  3  l.f)0()  of  an  inch  thick,  because  the  mills 
are  unable  to  grab  the  ruhher  st<x*k  the  load  is  com])ar- 


Refining  mills  oflFer  comparatively  even  load  with 
high-starting  and  pull-in  torque  requirements 


atively  even  and  will  seldom  vary  more  than  15  ])er  cent 
above  or  Ixlow  the  average  load  condition. 

Refining  mill  motors  are  usually  furnished  with  high- 
starting  and  ])ull-in  tortiue,  to  make  it  unneces.sary  to 
unload  the  roll  to  start.  Its  usual  requirements  are  from 
100  to  125  per  cent  starting  torque  and  full  load  pull-in 
tor(|ue.  because  of  the  constant  load  jnill-out  tortpie  is 
not  e.xceptionally  high.  Low-s]x*ed  motors  for  mill  (Irives 
are  carefully  and  especially  designed  to  ])r(X'ure  high- 
starting  and  jmll-in  torque.  Double-cage  rotor  windings 
are  usually  provided  to  secure  a  uniformly  high  toupie 
throughout  the  acceleration  i)eriod.  The  cages  are  usu- 
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ally  so  const ructttl  as  to  have  considerable  thermal 
ca])acity  to  permit  o])eration  as  an  induction  mott)r  tor 
a  considerable  |)eriod  of  time  should  the  direct-current 
excitation  fail.  Starting?  current  in-rush  at  full  voltaiaie 
.will  vary  from  450  to  650  ])er  cent  of  normal  current, 
depending  on  the  torque  re(|uirements  of  the  motor.  I'ull 
\oltage  starting  is  usually  used  since  the  ])o\ver  system 


cycle,  in  the  event  of  failure  of  excitation.  This  feature 
of  insurance  is  realized  in  motors  designed  especially 
for  such  service.  The  motor  will  operate  as  an  induction 
motor,  without  injurious  heating,  carrying  to  completion 
any  batch  which  may  happen  to  be  in  the  mixer.  The 
action  of  a  motor  under  such  conditions  is  gra]>hically 
shown  ill  an  accomjianying  figure. 


Banbury  mixers 
may  be  either 
geared  or  direct 
connected 


The  geared  drive  is 
by  a  fiOO-hp.,  45i»-r,|».in. 
motor,  while  the  tiOO- 
hp.,  100-r.p.m.  motor 
for  similar  .servlee  is 
direet  eonnected.  Both 
are  synchronous  ma¬ 
chines,  but  the  slow- 
sjHjed  motor  gives  not¬ 
able  advantages  and 
represents  the  mi>dern 
trend.  The  cost  of  the 
low-speed  motor  c»)m- 
pares  favorably  with 
that  of  a  high-speed 
mot«>r  and  gears  and 
has  the  further  ad¬ 
vantage  of  retpiiring 
less  floor  space,  ena¬ 
bling  continued  high 
erticiency  and  reducing 
maintenance  costs. 


supplying  the  rubber  mills  of  moderate  and  large  capac¬ 
ity  are  not  unduly  affected  by  this  kilovolt-amjiere 
in-rush.  ' 

.l/i.rcr  Drives. — The  widespread  use  of  mixers  in  rub¬ 
ber  plants  came  after  the  art  of  building  synchronous 
motors  had  been  well  advanced,  and  high-toniue  motors 
were  available.  Hence,  while  a  few  installations  em- 
])loyed  magnetic  clutches,  some  of  the  earliest  applica¬ 
tions  were  made  with  high-speed,  direct-connected 
synchronous  motors,  without  a  clutch.  With  this  appli¬ 
cation  there  is  no  need  for  quick  stojiping,  as  it  is  virtu¬ 
ally  impossible  for  an  operator  to  become  caught  in  the 
machine. 

In  some  ])laiits  it  is  considered  desirable  to  provide 
for  coiitinueil  operation  of  the  mi.xer.  through  the  load 


Iliffli-  or  Loii'-Specd  Drives. — The  rubber  mill  engi¬ 
neer  today  has  the  use  of  either  the  high-speed  or  lf)w- 
sjx^ed  synchronous  motor  mill-line  and  mixer  drives  at 
his  disi)osal.  Formerly  the  (juestion  of  sufficient  start¬ 
ing  tonpies  was  an  imjMirtant  factor  in  the  decision 
between  the  two.  Scores  of  slow-s])eed  installatitnis 
show  now,  however,  that  the  slow-s|)eed  motor  is  entirely 
'satisfactory  in  the  matter  of  torques. 

The  problem  of  deciding  whether  slow-s|x?ed  or 
high-sjieed  units  shall  be  installed  resolves  itself  into  a 
careful  consideration  of  the  advantages  of  the  direct- 
connected  motor  against  a  differential  in  first  cost  which 
may  favor  the  high-.syieed  drive. 

The  outstanding  advantages  of  the  direct-connected, 
slow-speed  motor  have  made  its  use  greatly  favored  in 
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A.C.Une  D.C.  source  A. C.  line  D.C.  source 


Dynamic  braking  or 
plugging  control  may 
be  used  for  synchro¬ 
nous  motor  stopping 


iiKKlern  plants  re^^ardless  of  a  higher  first  cost,  especially 
in  the  larger  sizes.  The  advantages  are  those  which 
provide  a  considerably  lower  operating  cost  both  from 
the  standpoint  of  much  reduced  maintenance  and  higher 
efficiency  in  the  conversion  of  electrical  to  mechanical 
l)ower. 

In  the  .slow-speed,  direct-connected  drive  high  effi¬ 
ciency  is  maintained  throughout  the  life  of  the  installa¬ 
tion.  On  the  other  hand,  the  efficiency  of  the  gears  on 
the  high-speed  installatipn  shows  a  decrease  after  hav¬ 
ing  been  in  service  some  time.  The  wear  on  the  gears, 
with  consequent  falling  off  in  efficiency,  is  the  result  of 
several  factors  and  of  cour.se  varies  with  the  installa¬ 
tion.  What  the  decrease  would  he  in  any  ])articular  case 
is  rather  difficult  to  say.  hut  it  seems  to  l)e  the  consensus 
of  opinion  among  rubber  mill  engineers  that  a  3  per  cent 
to  5  per  cent  decrease  in  efficiency  is  the  minimum  that 
can  he  expected.  So  that  after  a  number  of  months 
operation  the  slow-speed  unit  would  he  considerably 
the  more  efficient  of  the  two  and  would  become  increas¬ 
ingly  more  economical  the  older  the  installation  became. 

In  the  use  of  the  direct -connected  rubber  mill  drive 
the  maintenance  cost  of  a  high-S|)eed  reduction  gear  is 
eliminated.  It  is  not  unusual  for  the  uj)kee])  on  this  tyi)e 
of  reduction  gear  to  become  $200  or  more  per  year. 
Capitalized  at  10  per  cent,  this  adds  $2,000  to  the  initial 
cost  of  the  high-speed  motor — justifying  this  amount  of 
])rice  differential  between  high-  and  low-speed  installa¬ 
tions.  Further  important  advantages  of  the  slow-speed 
drive  are  the  elimination  of  noise  and  vibration  and  tbe 
considerable  reduction  in  valuable  floor  space  occu])ied. 
In  iiKxlern  installations  the  slow-s|>eed.  direct -connected 
synchronous  motor  is  being  increasingly  favored  and 
used  for  all  tyi)es  of  mill  drives,  large  and  small. 

Automatic  Control. — The  advantages  of  automatic 
synchronous  motor  control  are  well  recognized  in  the 
rubber  industry  and  most  of  the  synchronous  motor 
installations  are  provided  with  it.  The  function  of  the 
automatic  .starter  is  to  apjily  voltage  automatically  to  the 
motor  armature  terminals  and  to  connect  the  motor  field 
to  a  .source  of  direct  current  at  the  correct  speed  for 
.synchronizing.  In  addition  it  must  fully  protect  the 
motor  from  abnormal  line  and  load  conditions.  .\  full- 
voltage  starter  consists  essentially  of  a  line  contactor, 
a  field  contactor,  relay  for  controlling  the  ojrening  and 
closing  of  the  field  contactor  and  the  necessary  auxiliary 
equipment.  The  reduced-voltage  starter  u.ses  a  starting 
and  running  line  contactor,  a  relay  for  controlling  the 
transfer  from  reduced  voltage  to  full  voltage  at  the  cor¬ 
rect  motor  sjx'ed  for  transfer  and  a  field  contactor  and 
relay  to  control  motor  synchronizing,  plus  the  necessary 
auxiliary  equipment. 

Full-voltage  .starting  is  increasingly  used  in  newer 
motor  installations  both  for  high-speed  and  low-speed 


motors.  Advantages  of  full-voltage  starting  are  the  less 
expensive  and  much  simpler  starters  which  can  be  used. 
The  large  amounts  of  power  used  in  rubber  plants  and 
the  increasing  size  and  interconnection  of  power  supi^ly 
sources  make  the  necessity  of  reduced-voltage  starting  to 
hold  down  starting  current  of  less  importance  than  it  was 
a  few  years  ago.  Added  to  this,  full-voltage  starting 
makes  available  the  full-rated  .starting  tonpie. 

A  novel  feature  of  automatic  full-voltage  synchronous 
motor  control  is  the  means  used  to  control  the  application 
of  direct  current  to  the  motor  field  to  synchronize.  When 
voltage  is  apjflied  to  the  motor  armature  the  field  winding 
has  induced  in  it  by  transformer  action  a  voltage  of  line 
frequency.  This  voltage  causes  a  current  to  flow  in  the 
motor  field  circuit  and  “di.scharge  resistor”  connected 
in  the  field  circuit.  The  squirrel-cage  winding  in  the 
rotor  pole  faces  accelerates  the  rotor  to  nearly  j^nchro- 
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*  Synchronous  motor  drives 

Synchronous  motors  of  various  characteristics  are 
required  to  meet  rubber  mill  operations 
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Synchronous  machine  acting  as  an  induction 
motor  will  complete  batch  mixing  in  event 
of  excitation  failure 


Test  made  upon  a  600-hp.  synchronous  motf)r  operating  at 
too  r.p.m.  At  A  current  has  usual  value  of  load  cycle  and 
field  circuit  was  opened,  whereupon  current  approximately 
doubled,  but  motor  did  not  pull  out  of  step.  At  about  the 
middle  of  the  chart  a  new  cycle  was  started  and  the  peak 
load  pulled  the  motor  out  of  synchronism.  This  is  indicated 
by  the  large  increase  in  current  from  li  tn  C  and  V)y  the 
o.scillation  of  the  instrument  i)en  at  slip  frequency  during  that 
Interval.  When  the  load  decreased  somewhat  the  motor  pulled 
back  into  synchronism,  C,  though  no  excitation  was  applied. 
The  test  clearly  indicates  the  ability  of  the  motor  to  complete 
the  load  cycle  without  excitation. 


nous  speed.  As  the  rotor  accelerates  the  frequency  of 
the  induced  field  current  declines  in  an  exact  ratio  to 
the  motor  speed.  The  value  of  the  declining  frequency 
is  a  jterfect  indicator  of  motor  speed  and  is  used  to 
operate  a  sensitive  relay  to  apply  direct-current  excita¬ 
tion  at  the  best  synchronizing  speed.  Premature  field 
aiqdication  cannot  take  place  because  neither  load  nor 
time  of  starting  affects  the  ojieration  of  the  field- 
apjdying  relay. 

Momentary  undervoltage  or  momentary  excessive  peak 
loads  may  cause  the  synchronous  motor  to  fall  below 
synchronous  speed.  When  this  happens  e.xcitation  must 
he  removed  immediately  to  prevent  the  motor  from  buck¬ 
ing  itself  to  a  standstill.  A  feature  of  the  relay  which 
controls  application  of  direct  current  is  its  “kickoff” 
operation  whenever  the  motor  comes  out  of  stej).  R)' 
removal  of  excitation  the  motor  is  free  to  accelerate  to 
.synchronous  sjieed  and  he  synchronized,  and  motor  stop- 
l)age  is  minimized. 

T  T  T 

Long-Span  Conductors 
Cut  to  Final  Length  at  Mill 

The  Raton  Rouge  Electric  Company’s  Mississippi 
River  crossing,  recently  erected  by  the  Stone  &  Web¬ 
ster  Engineering  Corporation,  is  interesting,  not  so  much 
for  its  length  of  3,750  ft.,  hut  because  each  steel-rein¬ 
forced  aluminum  cable  was  cut  to  e.xact  length  and  dead¬ 
ends  were  applied  at  the  factory. 

The  lengths  of  the  eighteen  conductors  and  the  six 
ground  wire  cables  required  for  the  main  crossing  span 
and  the  two  api)roach  spans  were  calculated  under  tem¬ 
perature  and  stress  conditions  to  exist  after  the  cables 
were  erected.  Tower  arrangements  were  such  that  thir¬ 
teen  different  lengths  of  cable  were  necessary.  These 
lengths,  after  being  calculated,  were  corrected  to  lengths 
without  stress.  They  were  then  very  carefully  measured 
and  the  compression  dead-end  fittings  applied  as  the 
cable  was  spooled  on  the  reels  for  shijMiient. 

The  installation  of  the  crossing  proceeded  smoothly 
and  promptly.  On  the  first  day  one  cable  was  about 


two-thirds  installed,  by  the  second  day  three  cables  were 
completed,  and  in  a  total  of  3|  days  all  of  the  cables  were 
connected.  The  sags  »f  all  the  cables  checked  very  closely  : 
in  fact,  closer  than  is  often  the  case  in  long  spans  where 
cables  are  measured  and  cut  and  dead-ends  applied  in 
the  field.  The  slight  adjustments  recjuired  were  easily 
accomplished  by  means  of  th.e  turnbuckles. 

T  T  T 

Barrel  Used  in 
Laying  Submarine  Cable 

FOX  LAKE,  one  of  the  small  hut  beautiful  lakes  that 
dot  the  extreme  northern  i)art  of  Illinois,  is  consid¬ 
ered  navigable  by  the  U.  S.  War  Hei)artment  and  con¬ 
sequently  it  was  neces.sary  for  the  Public  Service  Com¬ 
pany  of  Xorthern  Illinois  to  make  formal  application 
for  a  permit  to  lay  the  approximately  1.150  ft.  of  four- 
conductor,  5,000-volt  submarine  cable  recjuired. 

The  method  of  laying  the  cable  is  illustrated.  A  line 
truck  (A)  equipped  with  a  winch  was  hacked  up  near  the 
shore  about  -KX)  ft.  east  of  the  pothead  |Kile  on  the  main¬ 
land,  and  the  reel  of  cable  (  B )  was  .set  up  near  the  truck. 
On  the  island  a  block  {D)  was  fastened  to  a  tree  near 
the  |X)thead  pole.  A  line  ( C)  was  fed  through  the  block, 
back  to  the  mainland  and  attached  to  the  cable.  The 
other  end  of  the  line  was  attached  to  the  winch.  The 


Barrel-floated  cable  speedily  laid 


cable  was  then  drawn  over  the  pulleys  attached  to  trees, 
l(x:ated  in  the  path  selected,  west  to  the  mainland  pot- 
head  pole  and  then  into  the  water  about  50  ft.  Two 
steel  barrels,  sealed,  were  lashed  together.  The  end  of 
the  cable  was  fastened  to  the  barrels  parallel  to  their 
length.  The  cable  was  drawn  out  200  ft.  and  another 
set  of  barrels  was  attached.  This  was  done  at  intervals 
of  200  ft.  until  the  cable  reached  the  island,  where  the 
first  barrels  were  detached. 

After  the  cable  was  in  position  the  remainder  of  the 
barrels  were  detached  and  the  cable  was  allowed  to  drop 
to  the  bottom  of  the  lake.  After  the  set-up  had  lx;en 
made  it  took  only  one  hour  and  ten  minutes  to  draw  the 
cable  into  its  permanent  position. 
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Service  Installation  Cost  Reduced 

50  per  Cent 


Omission  of  meter 
fuses,  use  of  out¬ 
door  type  meter 
and  new  service 
cabinet  provid¬ 
ing;  range  circuit 
contributed  to 
the  reduced  cost 


[^^1  tion  arose  from  sales  activity  to  increase 

g  revenue  through  loading  existing  installa- 

E  tions  with  major  apjdiances. 

2  Stxond — To  approach  the  problem  with 

S  an  o])en  mind  it  was  necessary  to  forget 

J  existing  standard  ])ractice  rule  hooks  and 

begin  from  the  bottom. 

i';  Third — Without  the  co-operation  ex- 

J  tended  by  switch  and  cable  ttianufacturers, 

4  a  solution  would  have  been  more  difficult. 

1  Fourth — Along  with  the  above  low  cost, 

to  kee])  in  mind  that  whatever  was  devel- 
o])ed  must  .still  he  safe.  sim])le  and  neat  in 
api)earance. 

Fifth — .Apjuoval  of  insjjection  dei)art- 
ments  of  the  new  ecpiiitment. 

Beginning  with  the  service  end  of  the 
iustallation,  to  reduce  labor  ex])ense  the  in- 
-4  gineer  of  a  cable  manufacturer  was  calUd 
in  and  consulted  on  the  develojmient  uf  a 
fle.xihle  armored  weatherproofed  service 
cable  which  would  satisfy  the  reipiirements 
'  of  the  Underwriters,  he  neat  in  a])pearance 

I  -i  on  the  outside  of  a  custotner’s  residence  and 

I.  1-1  be  ])ossible  to  erect  as  easily  as  HX  cable 

may  be  ])laced  along  a  running  board. 

W  ith  our  assistance  the  Rome  ])lant  of 
the  General  Cable  Cor|X)ration  has  produced 
a  special  service  cable  which  com]detely  replaces  at  a 
considerably  lower  cost  the  usual  combination  of  wire 
and  conduit  of  e(|uivalent  capacity.  This  cable,  designed 
es))ecially  for  outdoor  service  connections,  meets  all  the 
ret|uirements  of  flexibility  and  mechanical  protection.  It^- 
weatherjtroofed,  non-corrosive  construction  throughout 
and  its  neat  appearance  make  it  particularly  adajnable 
for  this  purpose.  -Any  standard  ty])e  of  fittings,  such  as 
weatherheads.  bushings,  etc.,  may  he  used  with  it.  It 
therefore  oflfers  many  advantages  from  an  installation, 
service  and  reidacement  standjjoint. 

Next  in  line  of  con.sideration  is  the  meter  and  service 
switch  combination.  W  ith  a  constant  desire  to  improve 
conditions. and  give  accessibility  of  service  fu.se  to  the 
customer  and  also  make  an  installation  foolprcwtf  and 
attractive  in  electrical  and  mechanical  a])pearance.  devel- 
o])ment  has  to  date  reached  a  climax  and  almost  "leaned 
over  backward.” 

In  the  design  presented  here  we  made  u.se  of  two  years’ 
e.xperience  on  this  property  and  connected  the  watt-hour 
meter  in  the  service  line  ahead  of  switch  and  fuse.  <  )ur 
installations  of  this  class  were  outdoor  tyjte,  but  the  ])rin- 


AS.AVING  of  approximately  .sO  to  60  ]>er  cent  to 
the  customer  will  accrtie  from  the  use  of  a  change 
in  tyi)e  of  single-jtha.se  service  and  meter  equip¬ 
ment  ))rop«)sed  for  the  territory  served  by  the  Bingham¬ 
ton.  N.  ^  .,  <li vision  of  the  Associated  Gas  Electric 
.System.  .  •  * 

Based  on  the  total  ex]>ected  business  for  the  coming 
year  uver  the  entire  system,  an  aggregate  saving  to  cus¬ 
tomer  of  more  than  $100.0(X)  is  made  ^tossihle. 

(^ther  benefits  derived  will  be  more  ade{|uate  initial 
service  and  meter  wiring,  which  will  permit  the  use  by 
the  customer  of  what  appliances  he  may  desire ;  a  higher 
|H‘rcentage  of  sales  of  large  ap])liances  where  changes  in 
existing  wiring  are  required;  through  the  sale  of  more 
a])pliances  an  increase  in  net  revenue  without  e.xpeiidi- 
ture  of  money  by  the  utility  company;  ]X)ssible  decrease 
in  o|X“rating  exjtense  if  the  company  desires  to  do  the 
service  and  meter  wiring;  elimination  of  lost  energy  from 
theft  through  change  in  the  sequence  of  meter  connec¬ 
tions  in  the  service  line.  In  developing  this  ecjuijxnent 
there  have  been  five  imjX)rtant  factors: 

First — The  need  for  a  change  to  less  costly  installa- 
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By  E.  E.  YENSEL  and  D.  M.  THOMAS 


Issistiiitf  General  Mauaner  ami  Sul>eriuteu(1ent 
Meter  ami  'l  est  Hepartment ,  Respectively 
.  tssociated  Gas  c'r  Electric  System, 
Einahamtou.  .V.  nh'isioii 


ripU-  identical  wliether  the  meter  he  out  or  indoors. 
I>y  connecting?  the  meter  in  the  service  line  the  switch 
and  fusing  become  accessible  to  the  customer  and  permit 
the  design  of  a  unit  at  low  cost  which  incor])orates  serv¬ 
ice  switch  and  branch  15-  and  60-amp.  fuse  cutouts  in 
the  same  cabinet.  The  first  apjiarent  means  of  con¬ 
necting?  the  meter  in  the  service  line  ahead  of  the  entrance 
switch  was  as  shown  in  the  accompanying?  illustration. 
A  method  of  accom])lishinj?  this  with  a  standard  indoor 
type  meter  which  will  ])ermit  the  use  of  itieters  of  any 
manufacturer  is  now  under  development. 

I'he  Metropolitan  Device  Corporation,  followini?  our 
])ro|)o.'.ed  desij?!!,  produced  the  compact  unit  .shown  here. 
A  unit  of  this  type  has  many  desirable  features:  it  may 
i)e  mounted  on  the  wall  without  a  fancy  and  costly  meter 
Itoard  ;  the  meter  may  be  mounted  on  the  extended  back 
as  shown  or  placed  in  the  service  cable  outside:  it  is 
compact,  accessible  at  all  times  for  inspection  and  is 
simple  and  inexpensive. 

(irounding  service  conductor  neutral  and  the  conduit 
system  with  pi])e  and  wire  are  in  most  cases  difficult 
and  co.stly  to  install.  Two  changes  to  this  nieth(»d  are 
proposed : 

1.  Run  a  bare  Xo.  4  or  larger  co])])er  wire  frtan  the 
water  piping  or  driven  ground  to  the  service  switch  ainl 
at  that  point  tie  in  the  neutral  and  conduit  .system. 

2.  U.se  weatherproof  Xo.  4  or  larger  copper  wire  in 
place  of  l)are  wire  and  otherwise  proceed  the  same  as  in 
the  first  case. 

riie  use  of  No.  4  wire  eliminates  the  necessity  of  pro¬ 
tecting  the  wire  within  7  ft.  of  the  floor  as  re(|uired  by 
the  National  Klectrical  C'ctde.  While  bare  neutral  ami 


Flexible  armored  cable  from 
service  attachment  to  meter 
avoids  delays  in  cutting,  bend¬ 
ing  and  fitting  conduit 


Cost  Comparison  of  Service  and  Meter 
Installations 


The  prices  shown  in  the  cost  comparison  for  service  cable,  switch  and  branch 
circuit  units  are  based  on  quantity  lots  (500  switches  and  5,000  ft.  of  cable). 
Contractors'  prices  on  cable  and  switch  would  be  approximately  15  t)er  cent  and 
25  per  cent  higher  respectively. 

Plans  may  be  worked  out  whereby  prices  obtainable  by  the  utility  company 
on  quantity  purchases  will  be  available  to  contractors. 


New  Type  Service  Equipmenl 


Cable,  three-conductor  N«).  6 

service  cable  at  I  5  cents  ...  $J  02 
Fittings  (weatherhead,  bush¬ 
ings,  pipe  straps) .  0  69 

Switch  and  branch  block  unit ...  4  50 

Fuse . .  0  35 

.Miscellaneous  . .  0  75 

Sub-total  material  $9  31 

Labor,  three  hours  at  $1.10  |)er 
hour .  3  30 


Total  labor  and  material.  $12  61 

Contractor's  overhead  40  per 

cent .  5  04 

Coal  to  customer .  $17  65 


Present  Service  Equipment 

l-in.  conduit  and  3  No.  6  rubber- 


covered  wire  condulet,  bent 

ell .  $5  75 

Fittings  (bushings,  pipe  straps)  0  65 

Switch,  branch  blocks,  meter 

board .  14  60 

F use .  0  35 

Miscellaneous .  0  60 

Sub-total  material .  $21  95 

Labor,  ten  hours  at  $1.10  per 

hour .  II  00 

Total  labor  and  material .  $32  95 

Contractor's  overhead  40  tier 

cent .  13  18 

Cost  to  customer .  $46  .13 


(iruunding 


No.  4  triple-braid  weatherproof  j 

wire .  $0  46 

.Miscellaneous,  bushings,  ground 

clamps,  cleats  .  0  70 

Sub-total,  material .  $1  16 

I,abor,  two  hours  at  $1.10  per 

hour .  2  20 

Total  labor  and  material .  $3  36 

Contractor's  overhead  40  per 

cent .  I  34 

Cost  to  customer .  $4  70! 


J-in.  conduit.  No.  8  wire .  $2  17 

Miscellaneous,  ground  clamps, 

bushings .  , .  .  0  83 

Sub-total,  material .  $3.00 

Labor,  three  hours  at  $1.10  per 

hour .  3  30 

Total,  labor  and  material ....  $6  30 

Contractor  s  overhead  40  iwr 

cent .  2  52 

Cost  ti>  customer .  $8  82 


Range  Wiring  and  Pick-I  p  Existing  Circuits 


These  costs  have  not  been  af- 
fectetl  by  the  new  system  of 
work;  are  groupe<l  and  shown 
here  merely  to  obtain  total 
over-all  cost  comparison .  $  16  33 

Total  cost  to  customer  (service 
grounding,  range  wiring  and 
pick-up  existing  circuits).  (No 
inst)ection  fee  included) . 


Service  entrance  and  grounding 
Total  installation  (including  range 
wiring  and  picking  up  old  circuits) 


These  costs  have  not  been  affected  by 
the  new  system  of  work;  are  grouped 
and  shown  here  merely  to  obtain  total 
over-all  cost  comparison .  $16  .  33 

Total  cost  to  customer  (service, 
grounding,  range  wiring  and 
pick-up  existing  circuits).  (No 


68;  inp|)ectioii  included) . 

, ..  $71  28 

Per  Cent 

New 

Present 

SaviiiK 

.•^avinK 

$22  35 

$54  95 

$32  60 

59 

38  68 

71  28 

32.60 

45 

jjround  are  lieing  considered  in  many  sections  and  bein^ 
iLsed  at  least  experimentally  (  I'LKt  trral  Worij),  May 
10,  19v30)  in  Detroit.  Mich.,  the  covered  wire  satisfies 
some  inspection  dejiartments  as  to  the  grounding  wire 
being  considered  alive. 

Large  inspection  bureaus  of  two  states  have  been  ctm- 
sulted  as  to  a])])roval  of  the  service  cable  and  grounding 
method  outlined,  with  the  result  that  our  com])any  feels 
confident  the  governing  Code  rulings  will  be  interpreted 
to  ])ermit  this  tyi)e  of  installation. 

While  the  foregoing  really  covers  the  service  and 
meter  installation,  actual  co.sts  were  also  obtained  on  the 
run  of  cable  to  an  electric  range  and  of  “picking  u])” 
existing  circuits. 

The  tabulation  shows  a  cost  com])arison  between  a 
pre.sent  style  and  an  average  figure  on  six  actual  installa¬ 


tions  of  the  new  type,  based  on  cost  of  material  plus 
overhead  sufficient  to  insure  the  contractor  a  satisfactory 
])rofit. 

It  will  be  noticed  that  with  this  tyi^e  of  equipment  an 
entire  service,  ground  and  range  circuit  may  be  installed 
without  pipe  threading,  cutting  or  bending. 

The  recpiirements  in  the  nature  of  stock  and  supplies 
are  so  few  and  simple  that  for  the  majority  of  installa¬ 
tions  the  electrical  contractor  or,  if  company  policy  deems 
advisable,  the  service  truck  can  carry  all  supplies  neces¬ 
sary  and  make  an  installation  without  a  previous  visit 
by  an  estimator  or  layout  man. 

W'hile  not  dependent  on  this  design  of  equipment,  the 
cost  of  an  installation  may  be  lowered  in  many  cases  by 
an  endeavor  to  place  the  entrance  switch  and  make  the 
point  of  attachment  of  the  utility’s  service  wires  more 
convenient  to  the  load  center  of  the  residence.  This,  in 
the  case  of  a  range,  is  in  the  kitchen,  located  in  most  ca.ses 
in  the  rear.  W  here  back-lot  distribution  is  emjiloyed, 
the  location  selected  for  the  switch  is  normally  near  the 
kitchen.  W’ith  street  construction  most  companies  re¬ 
quire  the  service  weatherhead  brought  to  the  front  cor¬ 
ner  of  the  building  and  extended  up  at  least  18  ft.  In 
some  cases  this  may.be  justified,  though  in  the  majority 
of  instances  the  service  attachment  may  be  made  well 
toward  the  rear  of  the  residence  and  at  a  height  much 
less  than  18  ft.  with  perfect  safety.  This  saves  consid¬ 
erable  expense  to  the  customer,  particularly  in  heavier 
type  service  entrances. 


T  ▼  T 

Recon  nectable  Motors 
Save  Transformer  Investment 

ARECEXT  installation  made  by  the  W’ater  Depart¬ 
ment  of  the  city  of  Seattle  offers  an  e.xcellent  illus¬ 
tration  of  the  manner  in  which  a  careful  study  by  tbe 
serving  utility  of  all  conditions  involved  in  a  proposed 
industrial  expansion  can  prevent  needless  capital  invest¬ 
ment  at  a  later  date.  It  became  necessary  for  the  W  ater 
ne])artment  to  add  two  pumping  units  requiring  a  250- 
hp.  and  a  150-hp.  motor  at  its  Volunteer  reservoir.  The 
municipal  Lighting  Department  had  previously  investi¬ 
gated  the  load  requirements  in  the  vicinity  and  had 
found  that  the  present  2,300-volt  distribution  xvould  not 
satisfactorily  supply  future  requirements  of  tbe  district, 
.\  decision  had  been  reached  to  change  over  to  a  4.vLfO- 
volt  system  when  the  load  density  justified. 

W’ith  the  co-operation  of  the  Water  Department,  bids 
were  called  for  on  motor-driven  pumping  units,  the 
motors  and  control  of  which  were  to  be  quoted  at  straight 
2.300  volts  and  alternately  on  2,300-volt  motors  and  con¬ 
trol  suitable  for  reconnectiem  at  4,330  volts.  Tabulation 
of  the  bids  indicated  that  the  first  cost  of  the  installation 
would  be  approximately  10  per  cent  greater  if  the  recon- 
nectable  type  motors  were  used.  In  view  of  the  fact 
that  the  changeover  to  4,330  volts  would  require  a  trans¬ 
former  bank  for  the  2,300-volt  motors  at  a  later  date 
and  that  the  cost  of  this  bank  would  be  between  four 
and  five  times  the  additional  investment  in  reconnectable 
motors,  the  Lighting  Department  felt  more  than  justified 
in  absorbing  the  additional  cost  of  the  reconnectable 


126 


ELECTRICAL  WORLD— //(/y  19,1930 


motors  as  a  legitimate  charge  against  its  proposed  change¬ 
over. 

With  the  e.\cei)tion  of  a  few  hours  of  labor  expense 
in  cutting  the  motors  over  to  the  new  surface  voltage 
no  further  investment  will  be  required  when  the  primary 
distribution  voltage  is  raised.  The  saving  in  fixed  cost 
and  installation  and  maintenance  of  the  transformer 
hank  is  so  appreciable  in  a  case  of  this  kind  that  it 
merits  close  co-operation  between  utility  companies  con¬ 
templating  similar  changes  and  their  customers  in  an 
effort  to  effect  like  economies. 


Miniature  Golf 

Presents  New  Lighting  Load 

By  D.  W.  KOPPES 

National  Lamp  Works,  Cleveland 


Recommended  position  for  overhead  lighting  units 
on  miniature  golf  course 


equipped  to  increase  usefulness.  .Xn  average  illumina¬ 
tion  of  at  least  6  foot-candles  over  the  playing  area  is 
required.  For  the  average  size  and  layout  this  means 
at  least  15,000  watts  i)er  hour  per  course.  Most  of  the 
illuminated  courses  do  a  steady  "full-house”  business 
each  night  from  7  to  11  o’clock,  demanding  at  least  four 
hours’  illumination  per  day,  seven  days  a  week.  Thus 
60  kw.-hr.  j)er  course  per  day.  or  420  kw.-hr.  per  week, 
is  a  minimum  consumption. 

The  open  season  per  course  per  year  depends  upon  the 
locality.  Four  months  is  certainly  a  minimum  estimate. 
Thus  it  is  safe  to  estimate  that  the  average  course  will 
consume  at  least  6,500  kw.-hr.  i)er  year — a  new  lighting 
load  that  appears  to  have  a  definite  and  worth-while 
future,  especially  in  view  of  the  fact  that  many  cities  of 
less  than  50,000  are  keeping  as  many  as  five  of  these 
courses  busy. 


Anew  and  promising  lighting  load  presents  itself 
in  the  amazingly  popular  new  sport  of  miniature 
golf.  Though  there  is  no  definite  figure  on  the  number 
of  these  courses,  they  have  sprung  up  over  night  in  every 
inland  city,  following  their  origin  at  the  seacoast  resorts 
east,  .south  and  west.  Many  a  city  has  twenty  or  thirty 
of  them,  and  they  are  being  constructed  in  every  strate¬ 
gically  located  vacant  lot  in  cities  as  well  as  at  every 
lake  resort  throughout  the  country.  Just  now  every 
course  is  l)cing  crowded  beyond  its  capacity,  in  spite  of 
the  fact  that  firms  which  furnish  material  for  these 
cour.ses  rei)ort  that  they  are  being  built  faster  than  they 
can  fill  or<lers. 

Many  courses  are  night-lighted  and  more  could  be  so 


Night  lighting  will  bring  miniature  golf-course  owners 
bigger  return  on  investment 
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A  User's  Viewpoint  on  the 


Making 


Ti>  MV  mind  the  future  of  the  electric  steel  melt¬ 
ing  furnace  is  intimately  hound  up  in  two  matters, 
t  )ne  is  the  su])])ly  of  cheap  electric  current.  The 
other  is  the  development  of  refractories.  So  far  as  1 
am  aware,  electric  steel  is  always  more  expensive  to 
produce  than  its  analytical  prototype  from  the  open- 
hearth  furnace.  This  is  largely  a  matter  of  cost  of 
|K)wer,  and  reductions  in  this  ex])ense  could  he  e.xpected 
to  give  considerable  imi)etus  to  the  use  of  electric  melt¬ 
ing.  The  (juestion  of  refractories  is  a  limiting  feature  on 
all  melting  processes  for  steel,  and  ]>rohahly  more  in¬ 
tensely  so  in  the  case  of  electric  furnaces.  More 
resistant  refractories  would  most  likely  enable  the  use 
of  greater  power  inputs  and  make  it  iK>ssihle  for  us 
to  take  a  greater  advantage  of  the  immense  heat  placed 
at  our  disi)osal  by  electrical  energy. 


a  pour 


'I'he  demand  for  .steel  castings  covers  a  very  wide  range 
of  ty])es  and  sizes  and  necessarily  demands  ditTering 
types  of  melting  eciuipment  to  meet  all  retpiirements 
Ft)r  heavier  work,  constituting  the  greater  part  of  th<- 
production  at  the  plant  of  the  Detroit  Steel  Casting 
Company,  two  20-ton  capacity,  acid-lined  open-hearth 
furnaces  are  available.  The  light,  thin-sectioned  cast¬ 
ings.  however,  call  for  an  elasticity  of  funtace  perform 
ance,  particularly  as  regards  temperature,  .somewhat 
outside  the  general  capabilities  of  furnaces  of  this  size 
rile  development  of  various  types  of  alloy  steel,  also, 
makes  it  neces.sar)'  to  have  at  hand  equipment  able  suc¬ 
cessfully  to  deliver  small  quantities  of  varying  analy.se> 
to  meet  sjiecial  requirements. 

For  light  work,  small  charges  of  hot  fluid  steel,  com 
ing  to  the  casting  floor  at  fre<iuent  intervals  and  which 
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Electric  Furnace 


By  FREDERICK  A.  MELMOTH 


Detroit  Steel  Casti)ui  Couif'aiiy,  Detroit,  Mich. 


can  be  poured  from  hand  ladles,  are  a  distinct  production 
advantage.  The  molding  equipment  necessary  and  the 
door  space  demand  are  lx)th  favorably  affected  when 
steel  is  available  frequently.  It  is  held,  correctly  enough, 
that  the  electric  furnace  possesses  the.se  particular  qual¬ 
ifications  in  a  marked  degree. 

Scrap  steel  in  the  electric  furnace 

A  decision  to  utilize  electric  melting  is  also  affected  by 
the  local  conditions  as  to  raw  material.  The  converter, 
which  in  good  hands  has  many  properties  of  great  value 
for  light  steel  castings,  demands  fairly  high  percentages 
of  pig  iron  if  normally  operated  and.  in  addition,  is  not 
ideal  for  alloy  steel  production.  In  the  locality  of 
Detroit  there  exists  a  supply  of  steel  scrap,  low'  in  sul¬ 
phur  and  phosphorus  and  of  a  shai)e  and  type  very  suit¬ 
able  for  electric  furnace  melting.  Pig  iron  is  expensive, 
and  as  little  or  none  is  necessary  to  the  successful  opera¬ 
tion  of  the  electric  furnace,  other  factors  being  equal, 
the  choice  of  the  latter  is  almost  inevitable. 

The  fact  that  metallurgical  and  temperature  control 
are  comparatively  easy,  resulting  in  a  product  regular  in 
analysis,  and  capable  of  successfully  running  the  lighter 
sections,  added  to  the  ability  of  the  furnace  to  produce 
the  higher  grade  steels  of  the  alloy  class,  places  the  final 


All  cleaned 


stamp  of  approval  upon  the  electric  process  as  a  means 
of  supplying  the  needs  of  the  light  steel  foundry. 

At  present  one  electric  furnace  is  installed  in  our  plant 
and  is  being  used  entirely  for  the  purix)se  above  out¬ 
lined.  namely,  both  ])lain  carbon  and  alloy  steels  for 
small  castings.  It  was  manufactured  by  the  Pittsburgh 
Klectric  Furnace  Cor])oration  and  is  of  1^-ton  cai)acity. 

The  furnace  is  acid-lined,  as,  owing  to  the  freedom  of 
the  available  scrap  from  deleterious  amounts  of  sulphur 
and  phosphorus,  no  refining  in  these  elements  is  called 
for,  necessitating  a  basic-lined  furnace.  The  energy  sup- 
j)ly  is  obtained  from  the  Detroit  Edison  Company  and 
as  received  is  4.6(X)-volt.  three-phase,  60-cycle  current. 
It  is  delivered  to  a  transformer  of  800  kva.  capacity, 
the  secondary  of  which  is  tapi)ed  at  several  voltages.  The 
supply  to  the  furnace  can  thus  be  controlled,  and  the 
changeover  from  one  voltage  to  another  is  very  simply 
carried  out.  This  constitutes  a  considerable  advantage 
during  the  working  of  a  charge,  as  the  higher  voltage 
is  available  in  the  early  part  of  the  melting  o|>eration. 
when  high  power  in])ut  is  permissible  and  advantageous, 
whereas  control  in  the  later  and  finishing  stages  can  lx* 
improved  by  a  simple  changeover  to  a  lower  voltage. 
Automatic  electrode  regulation,  of  W'estinghouse  manu¬ 
facture,  is  used.  It  can  be  set  to  any  desired  load, 
simplifying  to  a  large  extent  the  control  and  regularity 
of  the  applied  load. 

Performance  dependent  on  continuity  of  use 

I'he  following  gives  in  detail  the  performance  char¬ 
acteristics  of  the  furnace  and  is  evolved  from  actual 
works  records: 


A  DUE  appreciation  of  the  virtues 
and  the  value  of  the  electric  furnace 
in  the  steel  casting  foundry  is  appar¬ 
ent  in  this  article.  The  author  is  a 
furnace  operator;  he  is  selling  neither 
furnaces  nor  electricity.  Perhaps  the 
article  lacks  the  enthusiasm  that 
might  make  the  reader  rush  out  im¬ 
mediately  and  buy  an  electric  furnace, 
but  it  does  contain  what  the  author 
thinks  he  might  expect  of  it  after  he 
got  it  home.  Facts  and  tempered 
opinions  are  here;  foundries,  furnace 
manufacturers  and  central  stations  all 
need  them. 
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Working  timt*  per  charge . 1  hour  40  minutes 

Average  weight  per  charge,  lb . 4,100 

Kilowatt-hours  consumed  per  ton  charged . fi00/6r)0 


Melting  loss  (dependent  on  nature  of  scrap  used) 

approximately,  per  cent  . a 

Klectrode  (»'arbon)  consumed  per  ton  <-harged,  lb . 12  to  14 

'I'he  fact  that  intermittent  working  of  the  furnace  is 
necessitated  hy  foundry  re(|uireinents  limits  considerably 
the  |ierformance  standard.  It  is  safe  to  say  that  most 
of  the  factors  alKive  given  would  undergo  appreciable 
improvement  were  it  convenient  to  work  continuously. 

'J'he  molten  steel  is  poured  into  the  ladle  by  motor- 
driven  tilting  gear.  The  ladle  is  of  the  teajiot  variety, 
enabling  the  steel  to  be  distributed  to  hand  shank  ladles 
for  casting,  without  admixture  with  the  covering  slag, 
which  assists  materially  in  the  jiroduction  of  clean,  sound 
castings.  Metallurgically.  the  process  is  identical  with 
the  acid  open  hearth,  and  the  same  care  as  to  slag  con¬ 
stitution  is  necessary  if  results  are  to  be  satisfactory. 
The  only  variant  is  the  use  of  electricity  as  a  source  of 
heat  supply,  and  although  it  is  found  that  slag  reactions 
are  very  controllable  in  the  electric  furnace,  there  is  no 
virtue  in  the  use  of  electric  energy,  to  comjiensate  for 
lack  of  steel-making  skill  and  knowledge. 

The  electric  furnace  can  be  described  as  a  piece  of 
equipment  for  steel  making  which  has  amply  demon¬ 
strated  the  justice  of  the  j^osition  it  occupies  nowadays, 
h'asy  controllability,  speed  of  melting,  regularity  of  jirod- 
uct.  assuming  good  steel-making  practice,  and  an  ample 
available  superheat  f(4r  any  purixise  are  ])oints  which  espe¬ 
cially  ada])t  it  for  the  class  of  work  in  this  jdant.  These 
IMiints  define  the  field  of  the  electric  furnace  as  covering 
the  whole  field  of  steel-casting  jiroduction.  'fhat  is.  the 
electric  furnace  could  cover  the  whole  field  were  it  not 
for  the  limiting  factors  of  co.st  of  energy  and  perform¬ 
ance  of  refractories  earlier  adverted  to.  W  hen  the  cost 
«)f  electricity  lx*comes  low  enough  to  conijiete  in  money 
terms  with  fuels  u.sed  in  open  hearths  and  converters  and 
when  refractories  are  developed  to  the  jxiint  that  full 
use  can  be  made  of  the  heat  jiotentiality  of  the  electric 
arc.  then  the  electric  furnace  will  relegate  the  converter, 
the  open  hearth  and  the  crucible  to  history. 

T  T  T 

Duct  Line  Reactance  Drops 
Not  Negligible 

By  L.  C.  PETERMAN 

l  ord,  Hiicon  Jfovis,  htc..  W'lo  York  City 

C.'\LCLT^.\TlOX  of  voltage  losses  in  circuits  sujiply- 
ing  light  and  power  are  usually  ba.sed  on  resistance 
dro])  only,  on  the  assumpti(jn  that  for  the  close  spacing 
existing  lietween  wires  in  conduit  the  reactance  dro])  is 
negligible.  'I'his  assumption  is  justified  for  lighting  cir¬ 
cuits  where  power  fact(»r  is  unity,  but  is  not  at  all  ac¬ 
curate  for  reactive  loads  such  as  induction  motors. 

X’oltage  losses  shown  in  the  accomjianying  table  for 
several  i>ower  factors  have  been  calculated  for  the  three 
wires  of  a  three-phase  circuit  in  apjiropriate  sizes  of 
conduits  as  specified  in  the  National  Electrical  Code, 
riie  sjiacing  between  wires  was  assumed  to  be  the 
average  between  the  minimum  possible  sjiacing.  three 


Three  dOO-Volt  Rubber-Corered  Double 
Braid  Wires  in  Conduit 
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cc  c.  t: 
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♦Expre.swed  ui*  volts  drop  per  ampere  per  1,000  ft.  i)er  «ire. 


wires  in  contact,  and  the  maximum,  which  is  an  equi¬ 
lateral  configuration  with  each  wire  in  contact  with  the 
interior  surface  of  the  conduit.  'I'he  average  of  these 
two  values  is  given  in  the  .second  column  of  the  table. 
'I'he  single-phase  reactance  is  given  in  the  third  column, 
and  taken  from  tables  in  handbooks  apjdicable  to  triplex 
cables  with  conductor  sjiacing  figured  to  the  nearest 
,'2  inch. 

Ihree-jihase  imjiedance  figures  for  1.0  P.F.  includes 
only  resi.stance  comjionent  of  the  droj).  If  the  reactance 
comjionent  be  included,  the  total  droj)  for  No.  1/0  wire, 
for  example,  will  be  0.17.35  instead  of  0.1732.  or  an 
increase  of  0.2  of  1  jier  cent.  The  increase  will  be 
greater  for  larger  sizes  and  less  for  smaller  sizes,  but 
in  any  event  it  is  extremely  small. 

Since  the  column  headed  “1.0  P.F."  is  resistance  droj) 
only,  a  comjiarison  with  value  figures  for  cjther  jiower 
factors  shows  the  error  accruing  if  the  reactive  com- 
jionent  is  ignored.  .'\t  0.7  P.F..  for  examjile.  the  droj) 
is  23  ])er  cent  less  for  No.  10  wire  and  125  jier  cent  more 
tor  750.0(X)-ci rc.mil  cable,  a  divergence  entirely  too  great 
for  even  ajijiroximate  results. 

In  view  of  the  errors  aj^t  to  result  from  inaccurate 
measurements  and  other  factors  beyond  the  control  of 
the  engineer,  it  does  not  seem  wise  to  add  the  additional 
handicaj)  of  substantial  errors  due  to  the  use  of  incorrect 
wire  constants. 

h.xamjile:  What  is  the  droj)  in  .300  ft.  of  No.  b  wire 
in  conduit  feeding  a  15-h]).  motor  taking  42  amj).  at  22<i 
volts  full  load.  80  jier  cent  jiower  factor? 

H  =  I  / 

wliere  E  =  volts  drop 

/  =  am])eres  ])or  wire 
/  =  impedance  per  l.O(M)  ft.  three-phase 

Then /I  =42  X  0.612  X  =  "7  volts,  say  8  volts. 

Voltage  at  motor  =  220  —  8  =  212  volts. 


Fxamjile:  \\4iat  is  the  droji  in  200  ft.  of  No.  8  wire 
in  conduit  feeding  a  5-h]x  motor  taking  29  amj).  at  220 
volts,  single  jihase,  full  load.  70  jK*r  cent  jiower  factor. 
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Wiring  Ample  and  Flexible 

By  H.  L.  JOHNSTON 

.  Hyllt'shy  Engineering  Er  Management  Corporation 


Adequately 

Wired, 

Well 

Lighted 


THE  architects  and  engineers 
retained  and  employed  by  the 
Koppers  and  Byllesby  organi¬ 
zations  have  incorporated  into 
the  wiring  and  lighting  of  the 
Koppers  Building,  inside  and 
outside,  features  of  service  re¬ 
liability  and  flexibility,  high 
levels  of  interior  intensity,  and 
superior  floodlighting  which 


CL’S'I'OMERS’  service  leads  and  wiring  facilities 
often  create  obstacles  to  the  rendition  of  continuous 
and  well-regulated  service  by  the  light  and  ])ower  com¬ 
pany.  This  condition  results  in  an  insufficient  and 
variable  illumination  in  all  classes  of  buildings  and  un¬ 
satisfactory  ojicration  of  motors  and  aplliances. 

The  Koppers  Building,  the  latest  addition  to  Pitts¬ 
burgh’s  rising  skyline,  is  a  typical  example  of  the  results 
that  may  be  obtained  in  a  modern  office  building  where 
full  consideration  has  been  given  to  the  possibility  of 
electric  service.  Graham.  Anderson,  Probst  &  White, 
the  architects,  have  provided  for  the  maximum  utiliza¬ 
tion  of  space  and  service  to  the  owner  and  tenants. 
Electric  service  to  the  building  is  supiilied  through  two 
independent  vaults  from  the  low-tension  network  of  the 
Duquesne  Eight  Comjiany.  This  network  results  in  the 
maximum  of  dependable  service  which  is  necessary  in  a 
liuilding  of  this  type  in  providing  lighting  and  power 
service.  Each  vault  carries  one-half  of  the  ])ower  and 
one-half  of  the  light  load  normally  and  is  capable  of 


command  the  attention  of 
architects,  building  owners 
and  illuminating  engineers. 


handling  the  complete  load  of  the  building  from  each 
location. 

The  main  distribution  switchboard  is  supplied  by  seven 
three-conductor  feeders  from  each  of  the  two  vaults, 
Each  conductor  has  an  area  of  700,000  circ.mil. 

From  the  switchboard  branches  extend  to  nine  power 
])anels  located  in  various  parts  of  the  building.  These 
] panels  control  motors  on  elevators,  blueprint  machines, 
pumps,  ventilators,  etc.  Dual  electric  service  shafts  are 
also  supplied,  each  carrying  one-half  of  the  lighting  load 
and  jjower  load.  The  lighting  and  miscellaneous  electric 
service  load  is  the  largest  variable  factor  and  we  will 
consider  the  wiring  facilities  for  this  service. 
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From  the  main  switchboard  li^htinj?  feeders  extend  up 
through  the  Imilding  in  two  cable  shafts  to  some  69 
lighting  ])anels.  two  on  each  floor,  located  adjacent  to 
the  cable  shafts.  Fach  panel  is  divided  into  three  sec¬ 
tions.  namely,  emergency  circuits,  public  circuits  and 
tenants’  circuits.  In  addition  to  the  lighting  and  power 
circuits  in  each  shaft,  there  were  installed  4-in.  spare 
conduits  running  to  each  setback  stage  for  future  use  of 
floodlighting. 

The  accom])anying  diagram  will  outline  the  general 
plan  u.sed. 

From  the  combinaticjn  panelboard  on  each  floor  a 
branch  circuit  runs  to  an  outlet  box  in  the  ceiling  of 
each  bay.  using  No.  12  wire  in  1-in.  conduit  except  in 
s|)ecial  cases.  This  outlet  box  is  located  at  the  top  of 
diagonally  located  columns,  from  which  point  distribution 
throughout  the  bay  is  made  through  ovalduct  imbedded 
in  the  jdaster.  The  standard  bay  is  jwovided  with  four 
ceiling  outlets  which  will  take  care  of  the  usual  distri¬ 
bution  of  office  sjiace.  This  system,  however,  is  suffi¬ 
ciently  flexible  to  allow  any  arrangement  of  office  space 
to  suit  tenants  without  the  necessity  of  cutting  into  the 
ceiling,  excejit  for  the  i)laster  work. 

( )ffice  branch  circuits  are  arranged  so  that  each  one 
supplies  an  average  of  400  sepft.  of  floor  space.  At 
present  each  branch  circuit  carries  an  average  of  900 
watts.  These  figures  meet  the  recjuirements  for  good 
lighting  ])ractice  as  set  forth  in  the  N.E.L.A.  .specifi¬ 
cations. 

'File  under-floor  and  signal  .system  conduits  are  of 
liber  duct  of  the  after-insert  type  and  are  located  every 
6  ft.  throughout  the  floor  area.  I'he  baseboards 
are  also  removable  and  contain  a  wiring  channel,  which 
.'is.sists  materially  in  jirovidiug  for  the  maximum  fle.xi- 
bility  in  the  control  of  electric  service. 

'File  lighting  installed  for  general  office  areas  is  of  the 
'{■mi-indirect  ty])e.  F'our  luminaires  are  used  ])er  bay. 
snacid  a])proximately  6  ft.  apart.  Miller  fixtures  and  the 
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Feeds  and  distribution  in  duplicate 


wiring  facilities  provide  for  a  maximum  cajiacity  of  .fOO 
watts  per  outlet. 

The  lighting  system  in.stalled  in  the  drafting  room  is 
of  the  totally  indirect  type.  Fhe  spacing  of  the  units  is 
a|)proximately  9  ft.  and  four  luminaires  are  used  in 
each  bay.  The  maximum  capacity  of  the  Pittsburgh 
luminaire  and  the  wiring  installation  provide  for  500 
watts  at  each  outlet.  The  present  installation  of  300 
watts  ])er  outlet  gives  an  illumination  of  approximately 
.SO  foot-candles. 


Thirty 
foot-candles 
in  drafting 
room 
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A  Silver-Crowned 
Landmark 


By  DAVID  BOYD  SMITH 

Engineer,  Pittsburgh 


Parapets  hide  pro¬ 
jectors  on  3 2d  and 
34th  floors 


Roof  eg  vei 


54  fh  floor  level 


Setback 

construction 

facilitates 

floodlighting 


The  34th  floor  setback  extends  entirely  around  the 
l)uilding  and  here  51  250-\vatt  units  were  nioutited  on  the 
front  and  sides  and  fourteen  500-vvatt  li^lits  on  the  rear. 
Ribbed  lenses,  throwing  horizontal  beams,  were  used  on 
front  and  sides  due  to  the  neces.sary  elevation  of  pn)jec- 
tion  angle.  Stippled  lenses  were  installed  on  units 
illuminating  the  rear  as  these  had  a  more  horizontal  aim 
and  a  (litfused  light  was  indicated. 

The  slo])ing  sides  of  the  roof,  where  the  angle  of 
projection  was  approximately  parallel  to  the  slope,  pre¬ 
sented  the  most  difficult  i)roblem.  'I'he  lighting  here  was 
accom]>lished  by  mounting  26  1  .t)00-watt  units  directly 
behind  pylons  and  26  500-watt  units  in  the  recesses  be¬ 
tween.  Horizontal  beam-ribbed  glass  lenses  were  used 
on  all  ])rojector.s  here. 

Wiring  was  done  in  steel  conduit  with  waterproof  fit¬ 
tings.  To  carry  the  load  for  this  illumination,  which 
approximates  95  kw..  special  R00.000-circ.mil  cables  were 
run  from  the  transformer  vatilt  in  the  basement  to  dis¬ 
tribution  boxes  on  the  3 1st  and  32d » floors.  From  this 
point  individual  services  were  carried  to  the  various 
levels.  All  circuits  arc  controlled  by  a  master  time 
switch. 


THb'  enhancement  in  architectural  effectiveness  by 
means  of  floodlighting  of  large  office  structures  of 
setback  con.struction  is  also  well  exemplified  by  the 
Ko])pers  Building.  The  building  is  35  stories  and  475 
ft.  high.  During  the  preparations  for  “Light’s  Golden 
Jubilee”  it  was  decided  to  floodlight  the  building  and  the 
engineering  department  of  the  Kopjiers  Company  was 
commissioned  to  carry  out  this  task. 

It  was  decided  that  more  effective  results  could  be 
obtained  by  illuminating  the  upper  portions  of  the  build¬ 
ing  only,  rather  than  to  attempt  the  illumination  of  the 
entire  edifice.  In  line  with  that  thought,  plans  were 
drawn  for  floodlighting  from  the  32d  floor  setback  up. 

d'he  32d  floor  setback  extends  around  the  two  sides 
and  front  of  the  building  and  on  this  level  were  placed 
thirteen  250-watt  and  65  500-watt  units.  Projectors  at 
this  level  were  all  e(|uipped  with  ribbed  lenses  throwing 
a  horizontal  beam.  End  units  have  aluminum  shields 
to  confine  rays  and  prevent  spilling  over  at  corners. 


r 


Mfmntings  for  the  projectors  are  steel  throughout  and 
readily  movable.  Each  unit  is  so  mounted  on  the  frame¬ 
work  that  it  may  he  taken  out  or  moved  and  is  held  in 
place  by  a  clamping  action  of  the  base  plates,  rather  than 
ity  bolts.  This  method  of  mounting  has  proved  more 
flexible  and  far  superior  to  the  common  method  of  direct 
bolting  and  lends  itself  easily  to  the  changing,  addition  or 
removal  of  units  when  neces.sary. 

.After  the  installation  was  completed  much  experiment¬ 
ing  with  intensities,  changing  of  projection  angles,  lenses 
and  hoods  was  done  before  all  hot  spots,  spill-overs,  etc., 
had  been  eliminated  to  the  satisfaction  of  the  engineers 
who  had  charge  of  the  design,  installation  and  adjust¬ 
ment.  W’estinghouse  equipment  was  used  throughout. 

The  building  stands  out  very  conspicuously  due  to  its 
high  illuminating  intensity  and  can  be  seen  generally  from 
the  entire  Pittsburgh  area,  excepting  where  hills  obstruct 
the  view.  V'istas  of  5  to  6  miles  are  common. 

T  T  ▼ 

READERS'  FORUM 

"Turn  on  the  Light" 

To  the  Editor  of  the  I'.i.hxtrical  World: 

Down  througli  the  ages,  decency,  virtue,  character  have 
h'.en  associated  with  light. 

W  ickedness,  evil,  crime,  pestilence,  filth  and  misery 
have,  throughout  the  same  period,  been  as.sociated  with 
darkness  and  artists  have  so  portrayed  them.  Eight  is 
conducive  to  decency  and  character;  darkness  to  crime 
and  evil. 

Light,  ])roperly  used,  should  do  more  to  disjxd  crime 
than  any  other  agency  now  in  use.  It  is  generally  under 
the  cover  of  darkness  that  crimes,  big  and  little,  arc 
conceived  and  carried  out.  During  the  World  W'^ar 
manufacturers  resorted  to  the  siK)tlight  at  night  to  kee]) 
away  tres])assers  of  evil  intent,  it  being  obvious  that 
those  with  evil  intent  could  ill  afford  to  operate  under  a 
brilliant  light. 

Health,  the  most  valuable  pos.session  of  man.  is  con¬ 
stantly  menaced  by  darkness.  Light  well  the  dark  alleys, 
the  cellars  f)f  our  homes  and  business  places,  wardrobe 
closets,  toilets,  and  cubbyholes  where  germs  and  dirt 
and  fdth  acctinmlate  under  cover  of  darkness  and  it  will 
lead  to  a  degree  of  cleanliness  that  must  coie.ribute  to 
better  health. 

Light  will  contril)ute  to  the  elimination  of  accidents, 
both  minor  and  fatal,  and  thus  to  the  conservation  of 
health  and  life. 

Light  will  contribute  to  the  elimination  of  fire  and  the 
conse<iuent  loss  of  life  and  property  that  so  menace  our 
hap])iness  and  prosperity.  The  greatest  contributor  to 
fire,  both  large  and  small,  is  the  dark  cubbyhole,  the  dark 
ch^set.  the  dark  cellar,  the  unlighted  back  staircase,  and 
other  concealed  s])aces  that  are  so  convenient  a  catch-all 
for  the  careless-minded  who  have  old  papers  and  other 
rubbish  to  dispose  of,  and  for  the  still  more  and  viciously 
careless,  who  have  (lighted  cigarettes  and  matches  to  dis¬ 
pose  of.  Light,  and  plenty  of  it.  will  remove  this  menace, 
thus  contributing  not  only  to  our  pocketbooks,  but  to  our 
health  and  life  and  happiness. 


Light  well  the  streets  and  side  streets  and  roads  in 
and  about  our  towns  and  cities. 

Light  well  the  homes  and  husiness  places  and  keep 
them  lighted. 

Let  the  light  shine  brightly  all  through  the  night  and 
it  shall  literally,  and  figuratively,  "Light  up  our  lives.” 

Reduction  in  crime,  con.servation  of  pro]x:rty,  im¬ 
provement  in  health  must  inevitably  follow. 

A.  J.  MURPHY, 

General  Agent. 

.Si'ciirity  liisnrnnce  Company  of  New  Haven, 

IJoston,  •Ma.'-.s. 

▼ 

Electric  Furnace  Overshadows 
Cenverter  and  Open  Hearth 

I'o  the  Editor  of  the  Eleelrietd  ll’orld: 

With  reference  to  the  editorial  in  the  March  3  issue* 
of  Electrical  World  entitled  "hdectric  Steel  Produc¬ 
tion  and  Acceptance,”  as  a  constructive  criticism  I  wish 
to  call  your  attention  to  an  error  therein.  The  editorial 
is  concerned  with  the  production  of  steel  castings  and 
states  the  following:  "In  the  usual  case  it  costs  more 
to  melt  steel  electrically  than  in  an  open  hearth  or  a 
converter.”  For  the  ])lant  jiroducing  steel  ingots  on  a 
large  scale,  the  open  hearth  and  the  converter  are  much 
cheaper  than  the  electric  furnace  in  the  average  situation. 
In  steel  foundries  the  open  hearth  furnace  is  consider¬ 
ably  cheajier  to  operate  than  the  electric  furnace,  but  the 
converter  is  more  exjiensive  in  the  average  steel  foundry 
than  the  electric  furnace.  Conditions  in  the  steel  mill 
and  in  the  steel  foundry  are  entirely  different.  In  the 
former  the  converter  is  charged  with  hot  metal,  and, 
being  large  in  size,  the  metal  loss  is  kept  to  approximately 
8  per  cent.  In  the  .steel  foundry  no  hot  metal  is  available, 
and  it  must  be  melted  in  a  ciqiola,  from  which  it  is 
charged  into  a  small  converter  and  converted  from  pig 
iron  to  steel.  There  results  a  metal  loss  of  often  as 
high  as  20  per  cent,  as  compared  with  the  electric  fur¬ 
nace  metal  loss  of  5  per  cent  when  melting  .scrap.  Also, 
as  the  steel  is  made  entirely  from  pig  iron,  the  cost  of 
charge  is  considerably  higher  than  that  for  scrap  in  the 
electric  furnace. 

For  example,  one  foundry  has  just  installed  an  elec¬ 
tric  furnace  in  jilace  of  a  converter,  with  a  resulting, 
saving  of  about  $8  a  ton.  A  large  .saving  is  made  in  the 
cost  of  the  charge.  Scrap  for  the  electric  furnace  charge 
averages  $13  ]ier  ton,  as  compared  with  a  cost  of  i)ig 
iron  for  the  converter  of  approximately  $26.  after  al¬ 
lowing  for  the  20  per  cent  metal  loss.  The  .saving  is 
made  on  a  power  rate  varying  from  1.75  to  2  cents  jier 
kilowatt-hour,  depending  on  the  load  factor. 

I  helieve  you  will  find  that  approximately  similar 
conditions  prevail  throughout  the  foundries  of  the  coun¬ 
try  where  the  converter  was  formerly  used.  The  con¬ 
verter  has  practically  gone  out  of  existence  in  the  .steel 
foundry  both  because  the  electric  furnace  is  considerably 
cheaper  to  operate  and  because  a  considerable  number 
of  specifications  have  been  changed  so  that  electric  .steel 
is  specified. 

I  am  bringing  this  to  your  attention  simply  because 
I  know  that  you  would  like  to  have  such  matters  stated 
correctly  in  your  editorials. 

ROBERT  M.  KEENEY. 

Oonnecticiit  T.islU  &  Power  Company, 

Hartford,  Conn. 
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Men  of  the  Industry 


/.  R.  Snider  Assigned  to  New 
Executive  Position 

J.  R.  Snider,  nianajjcr  of  the  Willapa 
Electric  Company,  Raymond,  Wash., 
for  many  years,  has  been  appointed 
vice-president  and  {jencral  manaj^er  of 
tlie  Grays  Harbor  Railway  &  Liglit 
Company  to  succeed  the  late  W.  W. 
Brings.  Mr.  Snider  will  retain  his 
position  with  the  Willapa  company, 
continuing:  also  as  active  head  of  the 
Western  W’ashingfton  Electric  Eijjht  & 
Power  Company.  These  utilities  are 


affiliated  properties  of  the  Federal  Lijjht 
&  Traction  Company,  which  recently 
l)ecame  identified  with  the  Cities  Service 
orfjanization. 

The  new  g:eneral  manag:er.  throug:h 
his  connection  with  the  Willapa  Elec¬ 
tric  Company  and  his  leader.ship  in  the 
movement  to  develop  the  hydro-electric 
resources  of  \orth  River,  occupies  a 
prominent  position  in  the  electric  lig:ht 
and  power  industry  of  \\'ashing:ton.  He 
is  well  known  in  Grays  Harbor  and  is 
familiar  both  with  the  problems  of  the 
twin  harbors  area  and  with  the  opera¬ 
tions  of  the  Grays  Harbor  Railway 
Light  Company. 

Mr.  Snider  has  been  connected  with 
the  electrical  industry  in  western  Wash¬ 
ington  since  1012.  when  he  was  identi¬ 
fied  with  the  .Sanderson  &  Porter  in¬ 
terests  in  development  work  on  Willapa 
harbor.  He  became  manager  of  the 


U’illapa  Electric  Company  in  101/  and 
has  continued  in  that  capacity  since  that 
time. . 

T 

A.  B.  Paterson  Heads 
New  Orleans  Utility 

B.  P.\TERsoN.  vice-president  and  gen¬ 
eral  manager  of  New  Orleans  Public 
.Service.  Inc.,  has  been  named  president 
of  that  company  to  succeed  Herbert  B. 
h'lowers.  resigned.  Mr.  Paterson  has 
been  with  the  company  for  the  past  ten 
years  and  is  widely  known  in  the  public 
utility  field.  Mr.  Flowers,  the  retiring 
president,  has  also  been  prominent  in 
utility  affairs,  having  been  connected 
with  various  utility  companies  for  the 
I)ast  20  years. 

T 

H.\rrv  B.\cii.\RAcn,  banker  and  a 
member  of  the  Board  of  Public  Utility 
Commissioners  of  Xew  Jersey,  was 
.sworn  in  as  M.iyor  of  Atlantic  City 
July  10.  Mr.  Bacharach  is  filling  the 
vacancv  caused,bv  the  death  of  Anthonv 
M.  Ruiifu,  Jr. 

• 

Tiio.m.vs  a.  Ediso.v  was  made  the 
recipient  of  the  service  medal  of  the 
Rotary  Club  of  New  York  “in  appre¬ 
ciation  of  a  life  of  service  to  science, 
the  arts  and  humanity.”  I'lie  presenta¬ 
tion  was  made  at  the  inventor’s  labora¬ 
tories  in  West  Orange.  N.  J.,  July  0 
by  J.  Robert  Stout,  a  past-president  of 
the  club. 

• 

Dr.  Leonard  F.  FfELER.  e.xecutive 
vice-president  of  the  Federal  'I'elegraph 
Company,  with  headquarters  in  Palo 
.■\lto.  Calif.,  has  been  appointed  chief 
professor  of  electrical  engineering  at  the 
L’niversity  of  California,  Berkeley.  Dr. 
h'uller  became  identified  with  the  Fed¬ 
eral  Telegraph  Company  follown’ng  grad¬ 
uation  from  Cornell  University,  but 
was  made  assistant  manager  of  the  Ohio 
Insulator  Company.  Barberton.  Ohio. 
In  1020  he  returned  to  .San  Francisco 
to  enter  private  practice  as  a  consulting 
electrical  and  communications  engineer. 
Later  he  joined  the  fieneral  Fdectric 
Company  in  Schenectady  and  about  the 
middle  of  102ffhe  returned  to  .San  Fran¬ 
cisco,  where  he  spent  about  2^  years  in 
various  types  of  research  work  for  the 
engineering  department  of  the  General 
Electric  organization,  leaving  at  the 
end  of  that  time  to  take  up  his  present 
executive  position  with  the  I'ederal  Pele- 
graph  Company,  which  he  will  retain. 


L.  A.  Magraw  Heads 
Carolina  Utility 

L.  A.  Mac, RAW,  formerly  vice-president 
and  general  manager  of  the  South  Caro¬ 
lina  Power  Company,  has  In'en  elected 
president  of  that  organization.  .Mr. 
Magraw  made  an  excellent  record  as 
e.xecutive  vice-president  of  the  Central 
Georgia  Flower  Company,  the  .Macon 
Railway  &  Light  Company  and  the 
.Macon  Gas  Company.  It  was  after  his 
success  with  these  companies  that  he 
became  identified  with  the  South  Caro¬ 


lina  Power  Company  as  vice-president 
and  general  manager. 

.\  graduate  of  the  Worcester  Poly¬ 
technic  Institute  in  1005.  .Mr.  .Magraw 
made  his  first  connection  with  the 
Crocker  Wheeler  Company  in  New 
Jersey,  but  resigned  to  join  the  faculty 
of  Lihhy  College  of  Engineering  at 
Cornell.  In  PH)0  he  was  chosen  l)y  the 
We.stinghou.se  Electric  &  .Manufactur¬ 
ing  Company  to  act  as  engineer  for 
work  in  connection  with  steel  develop¬ 
ment  of  high-tension  electrical  trans¬ 
mission  eciuipment  in  (ieorgia  and  the 
Carolinas.  It  was  in  1011  that  he  en¬ 
tered  the  central-station  field  as  chief 
engineer  of  the  Central  Georgia  Power 
Company. 

T 

E.  M.  Thart,  who  has  been  con¬ 
nected  with  the  Columbus,  Ohio,  prop¬ 
erties  of  the  Columbia  Gas  &  F'dectric 
Corporation,  has  been  promoted  to  the 
position  of  assistant  general  manager 
of  this  group  of  properties  for  the 
Columbia  system. 
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A.  M.  Frost  President  of 
Pacific  Coast  Association 

A.  M,  Frost,  who  was  elected  president 
of  the  Pacific  Coast  Electrical  Associa¬ 
tion  at  the  annual  convention  held  in 
San  Francisco,  has  been  engaged  in 
public  utility  work  on  the  coast  for  a 
number  of  years,  concentrating  espe¬ 
cially  on  sales  activities.  Entering  the 
employ  of  the  San  Joaquin  Light  & 
Power  Corporation  about  seventeen 
years  ago,  he  served  successively  as 
manager  of  its  Paso  Robles,  Santa 


A.  U.  Brandt,  electrical  engineer  San 
Francisco  division.  Pacific  (ias  &  Elec¬ 
tric  Company,  has  been  retired  on  a 
pension  after  31  years  in  service.  Paul 
E.  Chapman,  who  has  been  assistant 
electrical  engineer  under  Mr.  Brandt, 
has  been  appointed  to  fill  the  vacancy. 
Under  a  slight  reorganization  following 
Mr.  Brandt’s  retirement,  Mr.  Chapman’s 
title  will  be  that  of  division  superin¬ 
tendent  (San  Francisco). 


Floyd  B.  Odlum.  vice-president  of 
the  Electric  Bond  &  Share  Company, 
vice-chairman  of  the  board  of  American 
&  Foreign  Power  Company  and  pres¬ 
ident  of  Atlas  Utilities  Corporation, 
has  been  elected  to  the  board  of  directors 
of  the  American  Arbitration  Associa¬ 
tion.  Mr.  Odium,  who  is  a  native  of 
Colorado  and  who  holds  an  honorary 
degree  as  master  of  sciences  in  business 
administration  from  the  University  of 
Colorado,  has  been  engaged  in  financial 
and  executive  work  since  1921. 


Maria  and  Selma  district  offices.  Later 
he  established  a  business  of  his  own, 
which  he  carried  on  for  two  years,  and 
then  he  affiliated  himself  again  with  the 
San  Joatjuin  utility  in  the  position  of 
sales  manager  in  charge  of  new  busi¬ 
ness.  At  the  present  time  he  is  general 
sales  manager  of  the  San  Joaquin  Light 
&  Power  Corporation,  the  Midland 
Counties  Public  Service  Corporation, 
and  Great  Western  Power  Company  of 
California. 


the  University  of  Michigan,  he  became  eral  superintendent  of  the 
associated  with  Prof.  Gardner  S.  Will-  ]Vfr.  Perry’s  association  vvitl 
iams,  consulting  engineer  of  Ann  Arbor,  trical  industry  covers  a  pei 
as  draftsman  and  field  engineer,  obtaining  years  and  includes  connectioi 
varied  practical  experience  in  connection  Goldfield  Consolidated  Mines 
with  .surveying  and  reconnaissance  work  Goldfield,  Nev. ;  the  Nevada 
and  in  design,  construction,  operation,  Power  Companv,  Manhattan, 
inspection  and  financing  of  water  Crown  Willamette  Paper 
powers,  .steam  plants,  transtnission  and  West  Linn,  Ore.,  and  Oc 
distribution  systems,  and  railways.  In  p  C..  and  the  Northwester 
1910  he.  with  Dean  M<rrtimer  E.  Cooley,  Company. 

Henry  Earl  Riggs  and  H.  C.  Anderson,  ’  • 

engaged  at  Ann  Arbor  on  apirraisals  of  t  ^ .  r  , 

^  ...  I..  \ \ .  CiilMUi.  formerlv  ri 

various  public  utility  companies.  He  was  • 

.  '  ,  ^  ^  the  radio  engineering  departi 

associated  for  two  vears  with  William  ,  tri  .  •  o  at 

„  '  .  r  I  1  W  estinghouse  Electric  &  Mai 

G.  rargo,  consulting  engineer  of  ack-  ^  ,  .  i  * 

•  .1  Companv,  has  returned  to  th 

son,  in  Ivl.i  becoming  a  partner  in  the  ,  , 

,  ’  „  .  .  z:  '  ,  ,  as  director  of  the  research  1; 

Largo  Engineering  Companv.  ackson,  ,,  ,,  .  ,, 

.  ^  ^  ^  1  .  •  some  months  past  Mr. 

''Ti!-  •  *•  I  *•!  loiQ  ’ll  Camden,  N.  J.,  as  j 

This  association  continued  until  iviN.  ,  .  •  i  ^  r  o 

,  ,  .  .  ,  ,  ,  T  •  ,  .  cu*  ffit*  vice-president  of  the  Ra 

when  he  joined  the  L  nited  States  Ship-  Following  gradu 

ping  Board.  Emergency  b  eet  C  orpora-  Ohio  .State  Universitv.  he  bee 
t.on  After  the  World  War  he  was  W^estinghouse 

employed  for  three  year.s  by  the  corpo-  noteworthv 

ration  department  of  the  Harris  Trust  &  research  work  in  conne 

Savings  B.-ink,  C^hicago,  as  financial  en-  preparation  and  properti 

gineer,  having  charge  of  investigations, 

exannnations  and  economic  work  on  the  ^  representative  of  Americi 
financing  of  public  utilities  and  indus-  electrotechnical  c 

trial  properties.  .  , ,  .  ^ 


OBITUARY 


J.  h.  .SnoEMAKKR.  manager  of  the 
Electric  Service  CMinpany,  Inc.,  Cin¬ 
cinnati,  Ohio,  died  .suddenly  June  28 
outside  of  Springfield,  Ill.,  as  the  result 
of  an  airplane  accident.  Mr.  .Shoemaker 
had  a  large  acquaintance  among  central 
station  men. 


W^iLLiAM  M.  Brock,  an  associate  of 
Thomas  A.  Edison,  died  July  4,  of 
apople.xy,  at  his  home  in  Paterson, 
N.  J.  Mr.  Brock  installed  the  first  tele¬ 
phone  central  at  Shamokin,  Pa.,  was 
manager  of  the  electric  illuminating 
company  of  Shamokin  and  manager  of 
the  Edison  station  in  Lawrence  befci"? 
removing  to  Paterson,  where  he  serve-] 
for  twenty  years  as  manager. 
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Financial  and  Statistical  News 


WITH  the  bond  market  in  a  much  liealthier  condition  than 
ha.s  existed  tor  some  time  several  new  utility  and  other 
issues  are  said  to  be  coming  forward  shortly.  Some  new 
high  prices  are  recorded  again  this  week  for  utility  bonds,  in  response, 
it  is  said,  to  institutional  buying. 

- The  expansion  this  week  in  stock  .market  operations  is 

attributed  largely  to  pools.  With  continued  easy  money  there  is  a 
rather  attractive  trading  market  at  present.  Some  difference  of 
opinion  exists  with  regard  to  the  probable  duration  of  present  easy 
money  rates. 

T  T  T 

Montreal  Utility  Extends  %  "5™'  if  “f.  'i-' 

'  of  Bust  ness  Statistics  reduces  by  approx- 

Invitotion  to  Customers  imately  lO  per  cent  the  amount  pre¬ 

viously  reported  by  it.  and  published 
Following  the  preliminary  an-  Electrical  World.  June  28.  The 
.nouncement  of  its  intention  to  invite  erntr’  was  apparently  in  the  production 
its  customers  to  mutualize  their  interests  figures  for  Ontario, 
with  those  of  the  shareholders  (Elec- 


New  Capital  Issues 

Consolidated  Cas.  Electric  Light  & 
Power  Company  of  Baltimore  recently 
made  an  offering  of  first  refunding 
mortgage  sinking  fund  gold  bonds  to  the 
amount  of  $7,500,000  at  98\  and  accrued 
interest,  yielding  4.58  per  cent.  These 
l)onds  will  be  issued  under  the  provisions 
of  the  first  refunding  mortgage  against 
retirements,  in  recent  years,  of  equal 
amounts  of  subsidiary  and  underlying 
securities. 

First  mortgage  gold  bonds  of  the 
Louisiana  Power  &  Light  Company 
were  issued  at  97  and  interest,  to  yield 
over  5.20  per  cent,  a  piece  of  financing 
involving  a  total  of  $2,000,000.  Pro¬ 
ceeds  will  provide  funds  to  reimburse 
the  company  for  expenditures  made  for 
additions  to  property  and  for  other  cor¬ 
porate  purposes. 


TRicAL  World,  May  17),  the  Montreal 
Light,  Heat  &  Power  Consolidated  has 


offered  directly  to  its  customers  a 
limited  number  of  no-par  value  common 
shares.  They  are  priced  at  $50  per 
share,  payable  in  monthly  installments 
of  $2  per  share,  with  an  allowance  of 
$1.50  per  share  on  the  final  installment 
(in  lieu  of  interest  on  installments 
previously  paid),  making  the  actual 
money  outlay  $48.50  per  share  spread 
over  two  years.  On  the  Montreal  Ex¬ 
change  the  stock  was  quoted  at  58^  on 
July  16. 

It  is  interesting  to  note  that  accord¬ 
ing  to  this  plan  the  customers  are  of¬ 
fered  common  shares  with  unlimited 
participation  in  the  profits  of  the  com¬ 
pany,  as  contrasted  with  the  general 
practice  of  offering  customers  preferred 
shares,  with  limited  participation. 

T 

May  Output  in  Canada 
Rose  5.4  Per  Cent 


Our  Utilities  Extend  Abroad 


ACQUIRING  interests  in  foreign 
utility  situations  originally  from  the 
investment  standpoint,  American  utility 
groups  have  gradually  extended  their 
sphere  of  operations  into  many  coun¬ 
tries.  Experience  in  the  rapid  electrifi¬ 
cation  of  America  has  placed  our  utility 
engineers  in  a  position  to  guide  the 


capital  invested  in  foreign  power  and 
light  companies.  It  seems  safe  to  as¬ 
sume  that  the  total  for  the  utility  in¬ 
dustry  as  a  whole  is  certainly  well 
over  a  billion  dollars,  and  the  great 
bulk  of  this  is  in  power  development. 
In  addition  to  the  interest  abroad  of 
the  utility  concerns  in  this  country 
themselves,  a  substantial  ’amount  of 
capital  has  been  placed  in  foreign  utili¬ 
ties  through  investment  trusts  and  simi¬ 
lar  organizations.  Foreign  financing  in 
this  market  during  the  past  few  years 
was  as  follows : 

192.5  . $191,901,500 

1926  .  244,050,000 

1927  159,075,000 

192S  247,960,000 

1929  67,900,000 

19.30,  (five  months)..  107,960,000 

American  8C  Foreign  Power 
Company  largest 


I’UBLIC  UTILITY  POWER  PLANT.S  in 

Canada  had  an  output  in  May  of  1,535,- 
445,000  kw.-hr.,  the  Dominion  Bureau 
of  Statistics  reports.  This  represents 
an  increa.se  of  5.4  per  cent  compared 
with  the  corresponding  month  in  1929 

For  the  first  five  months  of  1930  the 
total  output  was  7,473,602,000  kw.-hr.,  a 
gain  of  4  per  cent  compared  with  the 
-ame  period  in  the  preceding  year.  This 
"oniewhat  exceeds  the  corresponding 
late  of  increase  for  the  United  States. 

A  revision  of  the  .\pril  output  figure 


•Six  months. 

Trend  of  foreign  financing 
since  1925 

electrical  development  of  many  foreign 
countries  whose  progress  has  been  less 
rapid.  Furthermore,  capital  in  this  coun¬ 
try  has  received  attractive  returns  in 
the  utility  field,  and  naturally  lends 
itself  to  the  extension  of  developments 
abroad. 

There  has  been  considerable  guessing 
as  to  the  actual  amount  of  American 


.‘\nierican  &  Foreign  Power  Com¬ 
pany,  a  subsidiary  of  Electric  Bond  & 
Share  Company,  is  the  largest  United 
States  utility  organization  operating 
abroad.  It  had  assets  at  the  end  of 
last  year  of  more  than  $756,000,000 
and  operates  in  a  number  of  countries 
in  Latin  America  and  South  America 
as  well  as  in  Italy,  France,  Germany, 
Japan  and  Canada.  It  has  also  acquired 
interests  in  Shanghai  and  in  Bombay. 

.Another  United  States  group  which 
has  recently  acquired  European  inter- 
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ests  is  the  Utilities  Power  &  Light  Com¬ 
pany.  which  last  year  secured  control 
of  the  Greater  London  &  Counties 
Trust,  Ltd.,  with  nine  subsidiaries. 
There  are  also  some  smaller  companies 
operating  in  Porto  Rico  and  elsewhere 
ill  the  Indies  and  several  of  the  bigger 
utility  groups  have  operations  in 
Canada.  Through  the  International 
Hydro-Electric  System,  for  example, 
the  International  Paper  &  Power  Com¬ 
pany  owns  properties  in  ea.stern  Canada, 
as  does  also  the  Associated  Gas  &  Elec¬ 
tric  Company.  International  Utilities  is 
interested  in  properties  in  western 
C’anada.  This  system,  however,  has 
recently  passed  into  the  hands  of  the 
American  Commonwealths  Power  Com¬ 
pany. 

Apart  from  these  actual  operations, 
substantial  minority  interests  are  held 
in  .several  foreign  utilities  by  invest¬ 
ment  companies,  such  as  the  Pub¬ 
lic  Utilities  Holding  Corporation  of 
.‘\mcrica.  Furthermore,  the  American 
Founders  group  has  recently  acquired 
interest  in  French  and  German  proper¬ 
ties  .and  American  Investment  B.anking 
groups  are  interested  in  Count  Volpi’s 
project  in  Italy. 

Other  .substantial  engineering  devel¬ 
opments  abro.ad  in  the  utility  field  h.avc 
been  carried  on  by  the  J.  G.  White 
Engineering  Corporation  and  other  or¬ 
ganizations  and  a  large  amount  of  this 
has  been  carried  on  in  isolated  districts, 
frequently  under  American  auspices. 


Recent  Listings 

New  York  Stock  Exchange  has  au¬ 
thorized  the  li.sting  of  an  additional 
116,034  shares  of  common  stock  of  the 
Public  Service  Corporation  of  New  Jer¬ 
sey  on  official  notice  of  issuance.  There 
have  also  been  listed  104,860  .shares  of 
$6  dividend  preferred  stock  of  the  Vir¬ 
ginia  Electric  &  Power  Company  on 
official  notice  of  issuance  and  085.20.S 
shares  of  capital  stock  of  the  Super¬ 
heater  Company.  The  .San  Francisco 
.Stock  Exchange  has  admitted  to  the 
list  3.572  additional  shares  of  common 
stock,  $35  par  value,  of  the  Pacific  Gas 
&•  Electric  Company. 


May  Revenue  $172,900,000; 
Cain,  2.7  per  Cent 


CONTINUING  the  trend  of  recent 
months,  the  May  revenue  of  the 
electric  light  and  power  industry  in  the 
United  States  overshot  the  receipts  for 
the  corresponding  month  last  year  by 
2.7  per  cent  and  for  May  of  1928  by 
about  13  per  cent.  The  total  is  esti¬ 
mated  at  $172,900,000,  subject  to  slight 
modification  by  the  inclusion  of  late  re¬ 
turns;  the  increase  is  $4,500,000,  com¬ 
pared  with  1929  and  $20,000,000  com¬ 
pared  with  1928.  The  decrease  of 
$3,000,000  from  April  is  seasonal. 


cent  less  than  that  of  May.  192').  Al¬ 
though  a  decrease  is  unusual,  there  re¬ 
mains  a  gain  of  13  per  cent  over  the 
1928  figure.  The  decline  is  in  the  indus¬ 
trial  load ;  the  residential  shows  a 
marked  and  continuous  advance. 

Less  water  power,  by  10  per  cent, 
called  for  5,4  per  cent  more  output  from 
fuel.  Consumption  of  coal,  3,029,686 
tons,  was  2.2  per  cent  less,  oil  1.6  per 
cent  more  and  natural  gas  nearly  14  per 
cent  more  than  in  May,  1929. 

Regionally,  the  West  Central  group 


Grain  belt  highest,  industrial  center  low,  medium  border 


Per  Cent  Change  From 
Same  Month  Last  Year 

{^Revenue  *1  lb  Energy 


Operating  exjjen.ses  for  the  month 
were  $78,300,000,  or  $2,100,000  more 
than  last  vear ;  net  earnings,  therefore, 
rose  front  $92,200,000  to  $94,600,000. 
Thus  far  in  1930  each  month  has  shown 
a  gain  both  in  gross  and  in  net  com¬ 
pared  with  1929 ;  the  revenue  for  the 
first  five  months  was  4  per  cent  abftve 
the  record  established  last  year. 

While  earnings  rose,  the  energy  out¬ 
put,  7,488. .HI, 000  kw.-hr.,  was  1.3  per 


of  states  reported  the  largest  gain  in 
revenue,  the  relative  increase  being 
nearly  three  times  as  great  as  that  for 
the  country  as  a  whole;  New  England, 
the  Middle  .\tlantic  .States  and  the 
.Southeast  were  close  to  the  general  aver¬ 
age  ;  the  low  points  were  in  the  Great 
Lakes  industrial  region  and  in  the 
Mountain  .States,  where  the  earning'^ 
were  virtually  on  a  level  wdth  tho.se  re¬ 
ported  ;i  year  ago. 


Table  / — Central-Station  Financial  Operations 
in  the  United  States' 

Compared  with  Correeponding  Month  of  Previous  Year 


Table  II — Central-Station  Fuel  Consumption 
in  the  United  States'!^ 

Compared  with  Correspotiding  Month  of  Previous  Year 
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Revenue  working  toward  normal,  but  output  much  under  par 


company  plants  was  correspondingly 
less  than  it  would  otherwise  have  been. 
Including  Muscle  Shoals  the  output  in 
that  region  increased  4  per  cent. 

T 

Market  for  Plants  in  Greek 
Macedonia  and  Thrace 

Tiikrf.  is  a  ('.RnwiNc.  demand  for  small 
electric  light  plants  in  the  Provinces  of 
Greek  Macedonia  and  Thrace,  particu¬ 
larly  for  plants  w'ith  a  capacity  of  7  to 
50  kw.  and  capable  of  generating  a  di¬ 
rect  current  of  220  volts,  according  to  a 
report  from  Consul  Charles  J.  Pisar, 
Saloniki,  made  public  by  the  Department 
of  Commerce.  Plants  of  a  capacity 
smaller  than  7  kw.  are  also  in  demand 
for  lighting  private  houses,  theaters, 
cafes,  and  farmhouses.  A  large  number 
of  villages  that  have  been  established 
in  Macedonia  and  Thrace  since  1922 
are  without  electric  lighting,  as  well  as 
many  older  villages. 

T 

.  NEWS  BRIEFS 


Regional  energy  generated,  shown  on 
the  maj)  and  in  Table  IV,  is  affected  by 
the  location  of  some  important  plants 
near  regional  borders.  In  the  East 
South  Central  States  Muscle  Shoals 


supplies  energy  to  central-station  cir¬ 
cuits,  but  is  not  itself  a  central  station. 
Its  output  is  not  included' in ‘these  sta¬ 
tistics.  It  generated  much  more  than  in 
May.  1929;  the  output  of  central-station 


Stockholders  of  the  Niagara  Hudson 
Power  Corporation  have  been  called  to 
vote  on  July  28  on  a  proposal  to  au¬ 
thorize  the  creation  of  5,000,000  shares 
of  no-par  value  preferred  stock,  to  be 
issued  in  series  at  the  discretion  of  the 
directors.  It  is  also  proposed  to  in¬ 
crease  the  capital  stock  by  the  issuance 
of  150,000  shares  of  no-par  value  em¬ 
ployees’  preferred  stock,  to  be  junior 
to  all  other  preferred  stock  and  entitled 
to  cumulative  dividends  at  the  rate  of 
$6  a  share  annually.  Each  share  would 
be  convertible  into  four  shares  of  com¬ 
mon  stock  until  January  1,  1941. 

• 

Berlin  City  Electric  Company,  Inc. 
(Berliner  Stadtische  Elektrizitatswerke 
Aktien  Gesellschaft),  has  called  for 
redemption  August  1  30-year  6S  per 
cent  sinking  fund  debentures  to  the 
amount  of  $89,000. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Coniparpa  witli  Ci>rrPsp<)ndiiiK  Month  of  Previous  Year 


Month 

1930 

Generated,  Thousands  of  Kw.-IIr.* 

Purchased  for  Resale 

Total  1 

Hydro  j 

Fuel 

Generated 

[Per  Cent 
Inc. 

Generated 

[Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-llr. 

Per  Cent 
Inc 

February . 

7,177,064 

-1-2  8 

2,581,538 

-1-110 

4,595,526 

—  13 

1,628,000 

-1-18  0 

March . 

7,673,866 

-1-2  2 

3,082,097 

+  3  1 

4.591,769 

-1-17 

1,764,000 

-1-18  0 

April . 

7,511,131 

-f  1  6 

3,082,274 

—  0  3 

4,428,857 

-t-3  1 

1,701,000 

-1-15  9 

May . 

7,488,341 

—  13 

2,944,51 1 

—  10  0 

4,543,830 

-1-5  4 

1,768,000 

-1-13  0 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output 


in  May,  1930 

Coinparwl  with  CorrespondiiiR  Month  of  Previoa*  Year 


Region 

Kstiniatetl 

Revenuei 

Energy  Generated,  Thousands  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

I'nited  States.  . 

172,900 

+  2.7 

7,488,341 

—  13 

2,944,511 

—  10  0 

4,543,830 

-1-  5  4 

•Sew  Kngland . 

16,670 

+  2.3 

469,704 

—  2  1 

215,674 

—  13  1 

254,030 

-F  9  9 

-Middle  Atlantic.  . .  . 

44,360 

-1-  3  0 

1,804,972 

-F  6  2 

536,323 

-:r  7  7 

1,268,649 

-F13  5 

Fast  North  Central. 

43,470 

0 

1,842,310 

—  16 

216,480 

—  12  7 

1,625,830 

-F  0  1 

West  North  Central. 

14,530 

-1-  6.2 

479,087 

+  9  6 

156,419 

-1-0  2 

322,668 

-F14  7 

South  .Atlantic . 

18,600 

+  4  4 

904,314 

—  16  2 

504,107 

—26  4 

400,207 

-F  18 

I'.ast  South  Central. . 

5,790 

+  2.7 

275,633 

—  3  3 

227,055 

+  4.9 

48,578 

—29  2 

West  South  Central . 

9,300 

-f-  8  .4 

412,269 

+  7  2 

7,421 

—  19  7 

404,848 

-F  7  9 

Mountain . 

4,170 

—  0.  1 

303,569 

—  9.2 

262,877 

—  116 

40,692 

-FIO  3 

I’acific . 

16,010 

+  2  4 

996,483 

—  17 

818,155 

—  15 

178,328 

—  2  5 

*\s  collected  by  1'^.  S.  Geoloeical  Survey. 

(1)  The  revision  of  the  statistics  on  revenue  is  discussed  in  the  issue  of  March  29,  1930,  on  page  665. 


United  Corporation  has  added  Harold 
Stanley  and  Edward  Hopkinson,  Jr., 
of  J.  P.  Morgan  &  Company  to  the 
board  of  directors.  Thomas  S.  Gates 
has  resigned  as  a  director. 

• 

Electric  output  of  the  North  Ameri¬ 
can  Company’s  subsidiaries  for  the 
twelve  months  ended  June  30,  1930,  in¬ 
creased  approximately  per  cent  over 
the  output  of  the  same  companies  for 
the  twelve  months  ended  June  30,  1929 
The  increase  for  the  second  quarter  oi 
1930  over  the  second  quarter  of  1929 
was  5  per  cent,  compared  with  an  in¬ 
crease  of  per  cent  for  the  first  (juar- 
ter  of  1930  over  the  first  quarter  of  1929. 
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Business  News  and  Markets 


hydraulic  power  station  at  Karlovac.  length  is  about  60  ft.  and  the  total 
thus  achieving  important  economies,  weight  of  the  set.  including  the  flywheel, 
The  Belgrade  station  is  being  reor-  will  be  600.000  lb.  All  three  genera- 
ganized  with  Swiss  capital :  Swedish  tors  will  be  operated  in  parallel  by 
capital  is  responsible  for  the  erection  of  means  of  cross-connected  differential 
a  number  of  power  stations  in  the  and  cumulative  compound  series  fields, 
north,  and  many  municipalities  are  in¬ 
stalling  plants  with  money  raised  in  ^ 

America.  It  is  probable  that  within 
the  next  couple  of  years  electrical  pro- 

duction  in  Yugoslavia  will  be  at  least  N.E.M.A.  Aclds  tO  StOn 

doubled.  .  .  , .  i 

I  iiREK  NEW  MEMBERS  have  been  added 

to  the  headquarters  staff  of  the  National 
Klectrical  Manufacturers’  Association. 
They  arc  E.  S.  Aunicnd,  formerly  of 
the  Commercial  Credit  Corporation ; 
R.  J.  Blais,  formerly  U.  S.  V'ice-Consul 
at  Havre.  France,  and  A.  B.  .Smith, 
formerly  with  the  Underwriters’  Lab¬ 
oratories. 


General  Electric  Sales 
Up  for  Half  Year 

Further  analysis  of  General  Elec¬ 
tric’s  business  for  the  half  year  shows 
sales  arc  up  $3,0(K),000.  although  net 
income  decreased  slightly.  Comparative 


Net  salee  billed 
Lew  cost  of  pales  bille<t. 


Net  income  from  sale.**,.. 

Other  income,  lees  interept 
paid  and  pundry  chargep 

Profit  available  for  divi¬ 
dends  . 

I.«8P  ca«h  dividendp  on 
special  stock . 

Profit  available  for  divi¬ 
dends  on  common  stock 
(28.845.')27  36-100 

ahares  issued) . 


Illinois  Steel  Company 
Buys  New  Equipment 

What  is  stated  to  be  the  largest  fly¬ 
wheel  motor-generator  set  on  record  has 
recently  been  sold  by  the  Westinghouse 
Electric  &  Manufacturing  Company  to 
the  Illinois  Steel  Company  for  use  in 
a  new  44-in.  reversing  universal  slab¬ 
bing  mill.  This  set  has  a  continuous 
rating  of  10,500  kw.  at  700  volts  and 
will  carry  peak  loads  of  approximately 
40,000  amp.  The  set  consists  of  three  The  affiliation  of  the  Goslin-Bir- 
3.500-kw.,  700-volt  d.c.  generators  mingham  Manufacturing  Company  of 
coupled  to  a  6,500-hp.,  25-cycle,  “CW”  Birmingham  with  the  Whiting  Corpora- 
induction  motor  with  a  180,000-lh.  fly-  tion  of  Harvey,  Ill.,  has  been  an- 
wheel  15  ft.  in  diameter.  The  over-all  nounced  The  Goslin-Birmingham  Man- 


statement  of  sales  and  earnings  for  the 
first  half  year  1930  and  1929  are  shown 
in  the  accompanying  table. 


Big  Electrification  Develop¬ 
ments  Ahead  in  Yugoslavia 

Electrification  is  now  among  the  w 
chief  topics  of  serious  discussion  in 
Yugoslavia  and  a  new  electrification 
law  is  scheduled  for  early  publication. 

Hitherto,  although  the  country  has 
plenty  of  water  power  and  it  would  be 
possible  to  develop  3.500.000  hp.  an¬ 
nually  with  a  minimum  level  of  water, 
only  about  220,000  hp.  has  been  ex¬ 
ploited.  Practically  one-half  of  this  is 
being  produced  by  the  four  big  stations 
at  Belgrade,  Zagreb,  Split,  and  Maribor. 
while  the  number  of  power  stations  over 
60  hp.  is  about  90.  The  smaller  enter¬ 
prises  often  produce  electricity  with  a 
wasteful  expenditure  of  coal  and  can 
supply  it  only  at  exorbitant  prices, 
some  as  high  as  12-14  dinars  (20-24 
cents)  per  kilowatt-hour.  The  result  is 
that  under  10  per  cent  of  the  popula¬ 
tion  uses  electricity  for  lighting,  and  its 
industrial  utilization  is  consequently 
greatly  retarded. 

Of  late  a  number  of  important  con¬ 
cessions  have  been  granted.  The 
French  Company  La  Dalmatienne,  A 

which  has  sunk  big  .sums  in  harnessing  ni 

the  Krka  and  Cetina  for  the  purpose  of  transformers  to  the  transmission  lines 
electrifying  Dalmatia,  is  planning  to  of  the  Southern  California  Edison  Corn- 

raise  its  capacity:  so  also  is  the  Swiss  pany  for  automatic  regulation  of  the 

"Falla”  group  in  Slovinia.  The  Zagreb  voltage  on  their  transmission  circuits 
steam  station  has  been  linked  with  the  has  been  purchased  from  the  Westing- 


California  Company  Buys  Synchronous  Condenser 


$23,054,920 

$24,248,806 

7,505.824 

7,779,347 

$30,560,744 

$32,028,154 

1,287,468 

1,287,386 

'0r'] 
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ufacturing  Company  is  the  successor  to 
the  old  Birmingham  Machine  &  Foun¬ 
dry  Company  ami  the  Jouhert  &  Goslin 
Machine  &  Foundry  Company.  W  hit¬ 
ing  Corporation,  with  its  subsidiaries. 
.Swenson  Evaporator  Company.  Grindle 
Fuel  Equipment  Comptiny  and  Joseph 
Harrington  Company,  manufactures 
foundry  equipment,  special  machinery 
of  all  kinds,  pulverized  coal  equipment 
and  mechanical  stokers. 

T 

General  Electric  Company 
Gets  Big  Order 

General  Electric  Company  is  con¬ 
structing  two  turbo-generators  which  it 
is  claimed  will  set  several  records  for 
capacity  and  size  for  installation  in  the 
Hudson  Avenue  station  of  the  Brooklyn 
Edison  Company.  One  will  he  installed 
in  .September.  1Q31.  and  the  other  in 
April,  1932. 

Each  turbine  will  be  of  tandem- 
compound  construction  with  double  flow 


in  the  low-pressure  cylinder  and  will 
drive  a  single  generator  of  160.000  kw. 
capacitv  with  a  maximum  output  of 
200.000  kva. 

▼ 

Electrical  Exports 
Up  Fractionally 

Electrical  equipment  exports  from 
the  Unital  States  in  May  were  valued 
at  $11,653,007,  a  gain  of  $244,810  over 
the  same  month  last  year,  according  to 
preliminary  figures  released  by  the  Elec¬ 
trical  Division.  Department  of  Com¬ 
merce.  rite  value  of  such  shipments 
for  the  five-month  periixl  ended  .May  31. 
1930.  amounted  to  $60.277.60‘>.  or  an 
increase  of  $1,512,745  over  the  cor¬ 
responding  period  of  last  year. 

Some  of  the  items  in  the  heavier  class 
of  equipment  showed  substantial  in¬ 
creases,  this  being  the  case  for  power 
transformers  of  500  kva.  and  over  and 
for  distribution  transformers  less  than 
5(X)  kva.  Substantial  purchases  by 
Russia.  Brazil  and  Chile  accounted  for 


the  greater  part  of  the  power  trans¬ 
formers  e.xported,  while  Russia.  Brazil, 
Mexico  and  the  Philippine  Islands  t(X)k 
a  large  portion  of  the  distribution  trans¬ 
formers.  Radio  apparatus  and  electric 
refrigerators,  as  well  as  flashlight  bat¬ 
teries,  showed  good  increases.  Exports 
of  portable  electric  tools,  self-contained 
lighting  outfits,  flashlight  cases,  vacuum 
cleaners  and  copper  wire  registered  de¬ 
creases. 

Total  exports  of  radio  apparatus  for 
May.  P>3fl,  totaled  $1,361,299,  as  com¬ 
pared  with  $1,121,3W  for  the  same 
month  of  last  year. 
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New  York  Metal  Prices 


July  9,  1930 

July  16.  1930 

Cents  per 

Cents  pey 

Pound 

Pound 

Copper,  electrolytic. ... 

Hi 

111 

Lead,  .Am.  S.  4  R.  price 

5i 

5* 

.Antimony . 

7 

<>1 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

4  45 

4.55 

Tin,  straits . 

291 

3o; 

.Aluminum,  99  per  cent. 

23.30 

23.30 

Article 

Cieneratore: 

Direct  Curient — 

Under  500  kw . 

500  kw .  and  over . 

AlternatiiiK  current 

Under  2,000  kvu . 

2,000  kva.  and  over 
Steatii  turbine  Kenerator 

set* .  ... 

.Accessories  and  parts  for 

generators . 

.Arc  welding  sets . 

Self-contained  lighting 

outfits . 

flatteries: 

.Storage  batteries . 

6-volt  storage  batteries. . . 
Other  storage  batteries.  .  . 
No.  6  dry  cell  batteries.. .  . 

Flashlight  batteries . 

Radio  B  and  batteries 

(dry) . 

Other  dry  and  wet  cell 

primary  batteries  . 

Transformers  or  converting 
apparatus: 

Power  transformers,  500 

kva.  and  over . 

Distribution  transformers, 

less  than  500  kva . 

Instrument  transformers 

Other  transformers . 

Complete  battery  charg¬ 
ers  under  15  amperes 
Rectifiers,  double  current 
and  motor  generators, 
dynamotors,  synchron¬ 
ous,  and  other  convert¬ 
ers . 

Tnnsmission  and  distribu¬ 
tion  apparatus: 
Switchboard  panels,  ex¬ 
cept  telephone . 

Switches  and  circuit  break 

ers  over  10  amp . 

Fuses. ...  . 

Watt-hour  and  other 
measuring  meters 
Electrical  indicating  in¬ 
struments . 

Electrical  recording  in¬ 
struments . 

Other  electrical  tecsting 

apparatus . 

Lightning  arresters,  choke 
coils,  reactors  and  other 

protective  devices . 

Motors,  starters,  and  con¬ 
trollers: 

Motors,  t  hp.  and  under 
Motors,  over  f  and  under 
I  hp . 


EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


.Mav 

1929 

193^ 

$88,655 

15,860 

$98,341 

2,155 

21.1 16 

68,798 

39,500 

108,551 

31,797 

67,185 

62,554 

51.009 

106,748 

37,201 

283,336 

249.131 

148,465 

87,607 

87,331 

350,284 

95,401 

55,652 

143,177 

22,557 

87,958 

460,550 

91.140 

14,612 

90,340 

252,970 

22,568 

102,133 

20,114 

21.820 

143,704 

87,564 

58,131 

146,193 

136,074 

42,765 

288,814 

29,108 

98,312 

61,729 

41,205 

100,993 

17,474 

49,896 

76,287 

73,720 

56,773 

73,265 

209,140 

221,365 

66,453 

52,652 

-Mav 

.Article 

1929 

1930 

Stationarv  motors- — 

1  to  200  hp . 

$237,259 

$342,474 

<  )ver  200  hp . 

26,694 

72,090 

Railway  motors . 

Ele<-tric  locomotives- 

2.596 

7,270 

.Mining  and  industrial.  . 

13,341 

129,539 

.Station  and  warehou.se 
electric  motor  trucks. .  . 
.'Starting  and  controlling 

6,542 

20,021 

euuipment- 
For  industrial  motors. . . 

162,812 

172.549 

For  electric  railwav  and 

vehicle  motors . 

53,595 

1 1,622 

Portable  electric  tools. .  .  . 
.Accessories  and  parts  for 

120,938 

85,003 

motors . 

265,351 

249,630 

Refrigeration  sets  up  to 

1  ton  capacity . 

Refrigeration  sets  over  1 

1.017,674 

to  1  ton  capacity . 

48,237 

Electric  household  refrig¬ 
erators  .  1,090,048 


Electric  commercial  refrig¬ 
erators  up  to  I  ton .  299,357 

Thermodynamic  refriger¬ 
ators .  200 


Electric  appliances: 

Filectric  fans .  98,534 

Electromechanical  health 

exercisers . 

Electric  incandescent 
light  bulbs- 

Metal  filament .  1 04, 392 

For  automobiles,  flash¬ 
lights,  and  Christmas 

trees .  . 

Other  metal  filament 

bulbs . 


Other  electric  lamps .  34,937 

Flashlight  cases . .  222,903 

.Searchlights  and  flood¬ 
lights .  40,065 

Motor-driven  household 
devices — 

Electric  household 

washing  machines..  196,675 

Electric  vacuum  clean¬ 
ers .  112,650 

Other  motor-driven  de¬ 
vices,  except  tools. .  108,832 

Electric  flatirons .  33,972 

F^lectric  cooking  ranges....  14,391 

Other  domestic  heating 

and  cooking  devices.  70,804 

Industrial  electric  furn¬ 
aces  and  ovens .  29,203 

Therapeutic  and  x-ray 

apparatus .  140,866 


147,631 

17,320 


2,552 

10,328 

5,346 

19,022 

16,019 


146,958 

34,086 

58,708 

26,894 

30,564 

81,641 

1 1 1,419 

136,627 


Article 

Signal  and  communication 
devices: 

Radio  apparatus— 

Transmitting  tubes, 

sets  and  parts . 

Receiving  sets . 

Radio  receiving  tubes.  . 
Receiving-set  compon¬ 
ents  . 

ls>udspeakers . 

Other  receiving-set  ac¬ 
cessories,  not  else¬ 
where  specified  . 

Telegraph  apparatus . 

Telephone  app  iratus^ — 
Telephone  instruments 
Telephone  switchboards 
Other  telephone  e<iuip- 

ment . 

Kells,  buiiers,  annunciat¬ 
ors  and  alarms . 

Other  electric  apparatus: 

.'4park  plugs . 

Other  starting,  lighting, 
and  ignition  e<|uipment 

Insulating  material . 

Metal  conduit,  outlet  and 

switch  boxes . 

S<»ckets,  outlets,  fuse 
blocks,  and  lighting 

switches . 

Electric  interior  lighting 
fixtures.. 

Electric  street  lighting 

fixtures . 

Other  wiring  supplies  and 

line  material  . 

Other  electrical  apparatus, 
not  elsewhere  specified 
Rubber  and  friction  tape. . . 
Globes  and  shades  for  light¬ 
ing  fixtures . 

Glass  electric  insulators . 

Electrical  porcelain: 

For  less  than  6,600  volts 
For  6,600  volts  and  over 
Carbons  and  electrodes: 
Electrodes  for  electric 

furnaces . 

Other  carbon  products.  . 
Insulated  iron  or  steel  wire 

and  cable . 

Copper,  bare  wire . 

Insulated  copper  wire  and 

cable . 

Rubber  covered  wire . 

Weatherproof  wire . 

Telephone  cable . 

Other  insulated  copper 
wire . 

Totals . 

Five  months  ended  May  31 


—  May  - > 

1929  1930 


$72,562 

485,032 

128,413 

$59,071 

725,960 

233.144 

248,105 

187,287 

221.400 

121.774 

144,972 

86,252 

85,468 

81,996 

129,255 

245,492 

63,909 

61.918 

255,403 

393.173 

27,362 

32,065 

163,544 

122,457 

113,062 

78.422 

179,294 

1 13,769 

99,068 

104,135 

195,049 

167,752 

217,971 

166,993 

48.536 

34,533 

1 14,359 

122.564 

903,008 

36,087 

852,612 

40,899 

69,616 

36,127 

53,206 

31.877 

54,639 

65,666 

38,848 

73,704 

237,306 

71,080 

246,831 

74,667 

39,901 

393,095 

14,229 

215,043 

468,618 

65,966 

46,133 

35,428 

258,677 

$11,008,197 

$58,764,864 

$11,653,007 

$60,277,609 
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Market  Conditions 

PACIFIC  COAST  orders  for  line  material,  wiring  supplies 
ami  power  distribution  staples  are  substantial.  Major  con¬ 
struction  is  active.  New  England  business  is  confined  largely 
to  small  motors  and  scheduled  materials. 

- Larger  rusi.vess  is  defi.mtely  on  the  way  in  the  Eastern  dis¬ 
trict  and  optimism  is  returning  appreciably.  Although  volume  is 
still  below  normal,  wire  and  cable  are  more  active. 

T 


EASTERN 

— A  SURVEY  OF  LEADING  ELECTRICAL 
iiiainifactuniig  interests  in  the  New 
York  district  shotvs  an  ufnmrd 
trend  in  the  demand  jar  electrical 
equipment.  Reports,  xoith  a  few 
e.rceptions,  are  more  optimistic 
than  for  sex'cral  zceeks  past,  and 
xehile  small  orders,  "which  hereto¬ 
fore  hax'e  been  going  to  keep  np 
the  x'olnme,  are  still  at  a  subnormal 
lex'cl,  larger  business  is  definitely 
on  the  xeay.  Central  stations  slum’ 
more  inclination  to  make  commit¬ 
ments,  Xi'ith  industrial  account  re- 
x'ix'ing  to  the  e.rtent  of  an  improz’cd 
quota  of  inquiries  "which  gk'c 
promise  of  reasonably  early  ma¬ 
turity. 

— W  ith  heavy  equipment  quiet. 
encouragement  has  been  found  in 
the  more  actiz'e  demand  for  xoire 
and  cable,  xchich  has  had  a  decid¬ 
edly  .doze  market  for  some  zoeeks. 

A  manufacturer  at  New  York  has 
closed  for  cable  reiiuirements  for  new 
>ubway  stations  for  the  local  Board  of 
Transportation,  totaling  about  $5U(),0()t). 
one  of  the  largest  contracts  recorded  in 
this  line  for  several  months.  The  Ca¬ 
nadian  W'estinghouse  Company  has 
secured  an  important  award  from  the 
Ontario  Hydro-Electric  Commission  for 
prime  movers  and  auxiliary  eiiuipment 
for  the  Chats  Falls  power  development 
on  the  Ottawa  River,  approximating 
$2,000,000,  the  ultimate  project  to  pro- 
viile  for  a  capacity  of  22.S,0(X)  hp.,  rep¬ 
resenting  an  inviestment  of  close  to 
$20.0(X),000. 

Railway  electrification  continues  to 
occupy  a  prominent  place  in  immediate 
demand.  A  New  York  manufacturer 
will  furnish  electrical  eijuipment  for 
new  oil-electric  locomotives  for  the 
Lehigh  Valley  Railroad,  contract  total¬ 
ing  $35,000;  the  units  will  he  huilt  by 
the  American  Locomotive  Company. 
The  Reading  Company.  Philadelphia. 
Pa.,  has  arranged  financing  by  a  bond 
issue  of  $15,000,000,  for  its  electrifica¬ 
tion  program  now  under  way,  which 
will  represent  a  total  investment  of 
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$32,000.000 ;  the  first  section  is  scheduled 
for  completion  next  spring.  The  road 
is  said  to  be  considering  the  early  elec¬ 
trification  of  its  lines  through  the  Schuyl¬ 
kill  Valley  as  far  as  Reading,  Pa., 
at  an  additional  estimated  cost  of  about 
$20,000,000. 

In  the  industrial  field  some  heavy  pur¬ 
chases  are  in  sight  for  iron  and  steel 
mill  account,  and  following  recent  gross 
estimates  of  forthcoming  work  noted  in 
these  columns,  later  developments  show 
close  to  $50,000,000  additional  for  ex¬ 
pansion  programs.  The  Jones  &  Laugh- 
lin  Steel  Company.  Pittsburgh,  will 
make  extensions  to  cost  about  $20.- 
000,(K)0.  The  Otis  Steel  Company. 
Cleveland,  has  authorized  similar  de¬ 
velopment  to  cost  about  $5.0(M),0(X).  The 
Coast  Range  Steel  Company.  Van¬ 
couver.  B.  C..  will  expend  approxi¬ 
mately  $24,000,000  for  a  new  steel 
mill.  The  Treadwell  Engineering  Com¬ 
pany,  Easton.  Pa.,  has  taken  the  largest 
contract  in  its  history  from  the  Illinois 
steel  company,  covering  a  06-in.  elec¬ 
tric-operated  high  production  plate  mill, 
to  cost  about  $1.500.0(X).  .A  manufac¬ 
turer  oCindustrial  motors  at  New  York 
says  that  business  has  improved  during 
the  past  few  weeks,  with  a  considerable 
portion  of  current  demand  for  motors 
for  heating  and  ventilating  apparatus. 

CONSTRITTION  rKOJKCTS 

Aviation  Corporation.  New  York,  con¬ 
templates  seaplane  manufacturing  plant  at 
Phiiadelpliia,  Pa.,  to  cost  over  ^00,000. 
New  York  Central  Railroad  Company. 
New  York,  plans  multi-story  freight  ter¬ 
minal  to  cost  $15,000,tXX).  Board  of  b'duca- 
tion,  Buffalo,  N.  Y.,  will  receive  bids  until 
July  31  for  motor-generator  sets,  storage 
battery  charging  set,  storage  battery  test¬ 
ing  equipment,  electric  hoists,  motors,  and 
other  equipment.  Buffalo  General  Electric 
Company,  Buffalo,  N.  Y.,  has  plans  for 
a  power  substation  on  Seneca  Street,  to 
cost  $40,(KX).  Starrett  Investing  Company, 
and  Lehigh  Valley  Railroad,  New  S'ork, 
plan  joint  freight  terminal  and  industrial 
building,  to  cost  $8,()(X),0(K).  II.  C.  Bohack 
Company.  Brooklyn,  N.  Y.,  plans  grocery 
terminal  and  distributing  plant  to  cost  over 
$1,(XK).()(K).  Bethlebem  Steel  Corporation, 
Bethlehem,  F’a.,  contemplates  plant  near 
Los  .Angeles,  Calif.,  to  cost  $5,0(X),00(). 
Pennsylvania  Railroad  Company,  Pitts¬ 
burgh.  Pa..  i)lans  extensions  in  repair  shops 
at  ()il  City,  to  cost  $200,00(1. 


MIDDLE  WEST 

— The  EARi.Y  WEEKS  OF  JuLY  are  not 
usually  conspicuous  for  great  busi- 
ne.<;s  actiz'ity  in  the  Middle  I  Test 
ez’cn  in  the  best  of  business  years. 
Vacations  make  large  gaps  in  per- 
.wnnel,  crop  moz’cments  arc  not  yet 
started  and  construction  projects 
adz’ance  slozcly.  To  this  accus¬ 
tomed  midsummer  lethargy  there  is 
to  be  added  this  year  the  disposition 
to  go  cautiously,  zvhich  is  inspired 
by  the  general  belief  that  times  are 
not  so  good. 

Tn  spite  of  these  two  depressive  con¬ 
siderations,  business  in  the  Middle  West, 
particularly  in  the  electrical  field,  is 
not  nearly  so  bad  as  the  gloomy  prophets 
of  several  months  ago  would  like  to  see 
it  in  order  that  their  prognostications 
shall  not  be  belied  by  events. 

It  is  an  attending  condition  of  de¬ 
pressed  times  that  prices  are  low.  Those 
who  are  able  to  do  so  take  advantage  of 
this  condition.  They  go  on  with  their 
plans  and  projects.  They  do  not  make 
any  attempt  to  hide  their  activities, 
neither  do  they  insistently  advertise 
them :  they  merely  keep  on  plugging 
along. 

CONSTRUCTION  PROJECTS 

Ford  Motor  Company,  Dearborn.  Mich., 
plans  extensions  in  power  plant  at  branch 
plant  at  Windsor,  Out.  Republic  Aircraft 
Corporation,  Kankakee,  Ill.,  has  plans  for 
airplane  plant  to  cost  over  $1.()()().(HMI. 
Chicago,  Burlington  &  Quincy  Railroad. 
Chicago,  Ill.,  plans  grain  elevator  at 
Omaha,  Neb.,  to  cost  $3()(),0()().  Warner 
Gear  Comi)any,  Muncie,  Ind.,  has  filed 
plans  for  plant  ti)  cost  $1.0(K).()0().  Ray¬ 
mond  Paper  Bag  Company.  Middletown. 
Ohio,  has  approved  plans  for  factorv  to 
cost  $223.()(H». 

T 

SOUTHWEST 

— During  the  past  week  there  has 
been  an  indication  of  improz’cmcnt 
in  some  electrical  lines  throughout 
the  industry.  The  feeling  exprestsed 
is  generally  optimistic  in  tone,  al¬ 
though  some  predict  a  period  of  sub¬ 
normal  business.  Power  companies 
shozo  a  healthy  increase  over  the 
first  si.r  months  of  last  year. 

The  only  contract  noted  which  is 
worthy  of  mention  is  for  high-tension 
line  material,  transformers  and  switch¬ 
ing  equipment  for  a  hydro-electric  plant 
in  the  southwestern  part  of  this  district, 
all  to  cost  about  $22(),(XX). 

CONSTRUCTION  PROJECTS 

St.  Louis  Portland  Cement  Company. 
St.  Louis,  Mo.,  contemplates  cement  mill  to 
cost  $2,()tX),()00.  St.  Joseph  Railway,  Power 
&  Light  Company,  St.  Jose])h,  Mo.,  plans 
equipment  storage  and  distributing  plant 
t(t  cost  about  $80, (MX).  Colgate- Palmolive- 
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Pect  Company,  Kansas  City,  Mo.,  will  build 
addition  to  soap  factory,  to  cost  $150,000. 
Independence,  Kan.,  plans  purchase  of 
Diesel  engine  unit  and  auxiliaries  for  mu- 
nicijjal  iwwer  plant.  K1  Reno,  Okla.,  plans 
bond  issue  of  $450,000,  for  a  municipal 
light  and  power  plant.  McMillan  Petro¬ 
leum  Company,  Norphlet,  .Ark.,  has  plans 
for  an  oil  refinery  to  cost  $250,000.  Gal¬ 
veston  Electric  Company.  Galveston.  Tex., 
plans  extensions  and  improvements  in 
power  plant  to  cost  $100,000. 

T 

PACIFIC  COAST 

— Much  government  and  munici¬ 
pal  building,  many  specialized  light¬ 
ing  installations,  very  fair  orders 
for  wiring  supplies,  line  material 
and  power  distribution  staples  and 
the  announcement  of  considerable 
major  construction  have  featured 
the  past  week,  though  coastwise 
7'acations  of  wholesalers'  salesmen 
will  slow  up  the  larger  stock  orders 
until  August.  In  fact,  the  whole¬ 
salers,  belicxnng  that  August  rvill 
mark  a  definite  improvement  in 
business,  have  tried  to  confine  all 
vacations  to  July. 

Government  building  includes  the 
$1,500,000  Portland  post  office,  a 
$1,000,000  addition  to  the  army  plant  in 
Hawaii,  $5()<).()()()  worth  of  new  con¬ 
struction  near  Riverside  at  March  field, 
and  a  $700,000  post  office  for  .Stockton. 
State  purchasing  is  poor  because  of 
usual  sea.sonal  decline  after  close  of 
fiscal  year,  hut  municipal  building  is 
very  good  and  varied,  including  a  new 
high  school  and  a  junior  high  .school 
for  San  Francisco,  for  which  the  elec¬ 
trical  contract  usually  runs  close  to 
$40,000  each :  a  $500,000  City  Hall  for 
Long  Beach  and  proposed  bond  elections 
for  twenty  new  cars  for  the  municipal 
railway  of  San  Francisco  and  $3,(K)0,(X)0 
for  schools  for  Berkeley.  Lighting  in¬ 
stallations  are  featured  by  the  equip¬ 
ping  of  five  Pacific  Coast  League  ball 
parks  for  night  playing,  Wrigley  Park. 
Los  Angeles,  for  e.xample,  using  1.36 
Crouse  -  Hinds  1.500 -watt  floodlights 
mounted  on  120-ft.  towers.  Other  light¬ 
ing  awards  include  $6,000  for  Cris.sy 
Hying  field.  .San  Francisco:  $5,000  for 
(X'lkland  piers ;  $6,000  for  field  and 
hangar  lighting  of  an  Alameda  airport 
and  several  small  street-lighting  installa¬ 
tions.  Becau.se  of  early  and  consi.stently 
hot  and  dry  weather  an  excellent  fan 
season  is  reported.  Irrigation  com¬ 
panies  are  buying  well,  the  past  week’s 
orders  covering  such  items  as  6,000  lb. 
of  copper  wire,  150  hp.  in  pumping  mo¬ 
tors.  Several  .small  power  lines  and 
$4,000  worth  of  small  pumping  motors 
for  a  Los  Angeles  manufacturer.  Rail¬ 
road  orders  include  a  full  carload  of 
1. 000.000-circ.mil  bare  copper  wire  and 
the  $125,000  Southern  Pacific  lamp  con¬ 


tract,  which  was  awarded  to  Westing- 
house,  Power  company  buying  is  some¬ 
what  lighter,  the  outstanding  inquiry 
covering  heavy  sizes  of  sector  cable, 
running  up  to  750,000  circ.mil  and  cost¬ 
ing  alxiyt  $60,000,  for  the  San  Fran¬ 
cisco  territory. 

Following  completion  of  a  $750,000 
power  tunnel  at  Diablo  project,  the  city 
of  Seattle  awarded  contracts  for  e.xcava- 
tion  on  the  site  of  the  power  house  and 
for  a  surge  tank  on  the  site.  Forest 
Grove,  Ore.,  on  July  22  will  open  bids 
for  one  3(M)-kw..  80  per  cent  power- 
factor  and  one  50()-kw.,  80  per  cent 
power-factor  steam  turbo-generator, 
regulator,  jet  condenser,  exciter  and  one 
19()-kv.  General  Electric  Generator. 

CONSTRICTION  PROJKCTS 

Bureau  of  Power  and  Light.  Los  An¬ 
geles,  Calif.,  has  plans  for  a  power  substa¬ 
tion  to  cost  $135,000.  Long  Beach.  Calif., 
contemplates  an  ornamental  lighting  sys¬ 
tem.  People’s  West  CcMst  Hydro-Electric 
Corporation,  Portland,  Ore.,  plans  p<»wer 
substation  at  .Shelton,  Wash.  Seattle, 
VV'^ash.,  has  arranged  fund  of  $2,500.0(X)  for 
extensions  and  improvements  in  municipal 
I)ower  plants  and  system.  Prosser,  Wash., 
contemplates  ornan>ental  lighting  system. 
.So<la  .Springs,  Idaho,  plans  municii)a1 
hydro-electric  power  plant.  Public  Service 
Company  of  Colorado,  Denver,  plans  trans¬ 
mission  line  from  Denver  toi  Boulder,  Colo., 
to  cost  $3.50,000.  Midland  Oil  Refining 
Company,  Denver.  Colo.,  plans  oil  refining 
plant  to  cost  $250,000.  Old  Dominion 
Company,  Globe.  .Ariz.,  plans  e.xtensions 
and  improvements  in  local  copper  mines  to 
cost  over  $150,000. 

▼ 

NEW  ENGLAND 

— Negotiations  for  industrial 
plant  equipment  are  progressing 
.<!teadily  cCnd  are  in  good  volume. 
During  the  past  week  orders  for 
electrical  equipment  were  confined 
principally  to  small  motor  orders, 
zvhich  zvere  reeeiz'cd  in  good  vol¬ 
ume,  and  general  scheduled  mate¬ 
rials. 

— Prominent  manufacturers  re¬ 
port  some  recession  in  interest  for 
heavy  equipment,  though  negotia-  . 
tions  are  being  receiz'cd  for  sez’cral 
nezv  mill  installations  zvhich  include 
equipment  to  be  u.zed  for  additions 
to  power  loads  under  consideration. 
Central  station  equipment  sales  are 
spotty;  transformer  sales  are  un¬ 
even  in  trend. 

Recently  new  substation  equipment 
orders  included  a  number  of  units :  three 
1,500-kva.  transformers  were  placed  in 
a  New  Hamp.shire  mill  for  increased 
load  requirements :  orders  for  substation 
switch  and  control  for  a  large  hydro¬ 
electric  plant  amounting  to  over  $15,000 
are  expected  soon ;  insulator  sales  have 
fallen  off  recently,  though  domestic 


house  meter  sales  have  been  encourag¬ 
ing:  orders  amounting  to  about  $5,000 
for  installing  intercommunication  equip¬ 
ment  were  recently  received,  and  electric 
traffic  signal  control  units  amounting  to 
about  $6,500  were  recently  purchased. 

CONSTRUCTION  PROJKCTS 

Central  Massachusetts  Electric  Company, 
Palmer,  Mass.,  has  plans  for  a  power  sub¬ 
station  at  East  Longmeadow,  Mass.,  in¬ 
cluding  transmission  line  extensions.  Bos¬ 
ton,  Mass.,  contemplates  municijial  airport 
to  cost  $1,(XX),000,  with  floodlighting  sys¬ 
tem  and  beacon  lamps.  General  Motors 
Truck  Company,  Springfield,  Mass.,  has 
filed  plans  for  a  factory  branch  and  service 
plant  at  West  Springfield,  to  cost  $100,- 
000.  New  England  Telephone  &  Tele¬ 
graph  Company  plan  to  expend  more  than 
^,000,000  for  new  line  and  station  addi¬ 
tions. 

T 

SOUTHEAST 

— Buyer.s  of  electrical  equipment 
in  the  Southeast  are  reported  as 
pursuing  a  rather  cautious  purchas¬ 
ing  policy,  and  stocks  generally 
scarcely  more  than  meet  immediate 
requirements.  The  copper  trade  re¬ 
ports  another  lull,  follozving  the  ae- 
tive  buying  on  the  heels  of  the  most 
recent  reduction  in  the  price  of 
metal.  One  manufacturer  reports  a 
sale  of  lighting  equipment  for  base¬ 
ball  fields  at  Tampa,  Fla.,  and  Au¬ 
gusta,  Ga. 

A  Georgia  utility  bought  line  hard¬ 
ware  amounting  to  approximately 
$5,000,  transformers  $1,850,  motors 
$1,300,  and  poles,  wire  and  meters 
$2,700.  A  Georgia  construction  com¬ 
pany  bought  rubber  tile  flooring  for  the 
Atkinson  steam  plant  to  the  amount  of 
$1,500  and  transformers  for  use  on  the 
transmission  system  of  the  Georgia  util¬ 
ity  company  to  the  amount  of  approxi¬ 
mately  $3.(KX).  One  large  manufac¬ 
turer  reports  that  although  no  outstand¬ 
ing  orders  were  received  during  the 
week,  a  substantial  increase  in  routine 
volume  was  had. 

CONSTRUCTION  PROJECTS 

Kentucky  Utilities  Company,  Louisville, 
Ky.,  plans  extensions  and  improvements  in 
I)Ower  plant  and  system  to  cost  $165.(X)0. 
Tennessee  Electric  Power  Company,  Chat¬ 
tanooga,  Tenn.,  plans  steel  tower  trans¬ 
mission  line  from  power  station  at  Hales 
Bar  to  Chattanooga^  about  17  miles. 
Charles  P.  Limbert  Company,  Holland. 
Mich.,  has  plans  for  furniture  factory  at 
Laurel,  Miss.,  to  cost  $200,000.  Prentiss. 
Miss.,  plans  early  call  for  bids  for  equip¬ 
ment  for  municipal  power  plant.  Dwight 
Manufacturing  Company,  Alabama  City, 
Ala.,  plans  complete  electrification  of  cot¬ 
ton  mill.  Alabama  Hosiery  Mills.  Inc., 
Decatur,  Ala.,  plan  expansion  and  improve¬ 
ment  program  to  cost  $230,000.  United 
States  Cold  Storage  Corporation,  Chicago, 
Ill.,  is  completing  plans  for  multi-story  cold 
storage  plant  at  Atlanta,  Ga.,  to  cost  about 
$1,000,000. 
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New  Equipment  Available 


Floating  Contact 
for  Disconnects 

An  IMPROVKI)  FLOATING  CONTACT  for 
vertical-break,  outdoor  type,  gang-oper¬ 
ated  disconnecting  switches  has  been 
developed  by  the  Delta-Star  Electric 
Company.  Chicago,  Ill.  Wide  flares 
guide  the  blade  when  closing.  The 


combination  buffer  and  lock  latch  ab¬ 
sorbs  the  closing  blow  and  locks  the 
blade  in  contact  against  rebound  or 
opening  on  short  circuit. 

▼ 

Individual  Wheel  Drive 
Gives  Crane  Flexibility 

.\  FOUR-WHEEL  DRIVE,  with  an  electric 
motor  on  each  wheel  and  no  mechanical 
differentials,  is  the  new  development 
embodied  in  a  heavy-duty  crane  recently 
put  on  the  market  by  the  Terminal  En¬ 
gineering  Company  of  New  York  City. 

This  crane  has  a  capacity  of  3,650  11). 
at  a  distance  of  2  ft.  from  the  end  of  the 
chassis,  or  750  lb.  at  a  distance  of  14  ft. 
The  boom  is  telescopic  over  a  distance 
of  6  ft.  and  the  boom  and  hook  are 
operated  independently  from  two  sepa¬ 
rately  driven  hoist  units.  The  maxi¬ 
mum  height  of  lift  is  17  ft.  6  in.  in  the 
standard  model  and  the  machine  can 
pass  through  doorways  as  low  as  72  in. 
when  the  boom  is  lowered. 

Power  is  supplied  to  the  motors  by  a 
storage  battery  which  is  large  enough 
to  operate  an  electric  magnet  in  addition 
to  performing  the  propelling  and  hoist¬ 
ing  duties. 


According  to  the  manufacturer,  this 
crane  is  especially  applicable  where 
crowded  conditions  make  maneuver¬ 
ability  a  vital  point  and  where  it  is 
necessary  to  have  a  long  reach  hori¬ 
zontally  as  well  as  vertically. 

▼ 

Breaker  to  Replace 
Switches  and  Fuses 

A  NEW  DEVICE  DESIGNED  to  replace  both 
switches  and  fuses  has  been  announced 
by  the  Heinemann  Electric  Company, 
Trenton,  N.  J.  It  is  a  combination  mag¬ 
netic  breaker  with  a  thermostatically 
controlled  inverse  time  limit.  It  is  called 
Heinemann  "Re-Cirk-It.”  It  is  avail¬ 
able  in  capacities  from  4  to  15  amp 
and  corresponding  horsepower  rating.^. 
Mountefl  on  a  cold  mold  base  with  a 
bakelite  cover,  this  device  may  be  at¬ 
tached  to  the  equipment  that  it  is  to 
protect,  or  may  be  mounted  in  some 
convenient  point  with  an  extension  cord 
run  to  it  and  then  to  the  equipment. 

V 

Permanent-Magnet 
Portable  Oscillograph 

A  PORTABLE  OSCILLOGRAPH,  Completely 
new  in  design,  with  two  calibrated 
permanent-magnet  galvanometers,  one 
for  current  and  one  for  voltage,  has 
been  announced  by  the  General  Electric 
Company.  It  is  entirely  self-contained 
and  weighs  but  30  lb.  The  record  is  ob¬ 
served  on  the  screen  34  x  2^  in.  and  may 
be  jiresented  to  the  view  of  an  audience. 
A  film  holder  is  provided  for  photo¬ 
graphing  the  record.  A  new  general 
purpose  six-element  oscillograph  is  also 
announced.  The  galvanometer  circuit 
switches  and  protective  fuses  are  con¬ 


veniently  located  on  the  top,  the  circuit 
resi.stors  are  easily  accessible  on  the 
sides.  The  automatic  shutter-tripping 
mechanism  providing  for  proper  time 
se(|uence  of  opening  the  shutter  is  a 
new  and  exclusive  feature,  it  is  stated. 
The  case  is  of  attractive  walnut  56  x  12 
x  9  in.,  and  the  main  unit  weighs  70  lb. 


Heat  Control 
for  Soldering  Iron 

A  DEVICE  WHICH,  it  is  claimed,  permits 
of  the  quickest  possible  heating  time 
for  the  usual  electric  soldering  iron, 
together  with  the  ideal  operating  heat 
for  satisfactory  soldering  and  maximum 
heater  unit  life,  has  been  announced 


by  the  C'larostat  Manufacturing  ('om- 
jiany,  Inc.,  Brooklyn.  X.  V.  The  device 
is  in  the  form  of  a  metal  box  with  front 
jianel  carrying  a  pilot  light,  a  receptacle 
to  take  soldering  iron  plug,  a  heat  con¬ 
trol  knob,  and  a  three-position  snap 
switch.  To  operate  this  device  the  snap 
switch  is  turned  to  the  first  position, 
applying  full  line  voltage  on  the  solder¬ 
ing  iron.  Once  the  iron  is  hot,  the 
switch  is  snapped  to  the  second  posi¬ 
tion  and  the  heat  control  knob  regulated, 
obtaining  the  desired  operating  heat. 

▼ 

Orientating  Cutout 
Multilux  Street  Hood 

A  ONE  -  WAY  ORIENTATING  CUTOUT 

multilux  street  hood  for  highway  light¬ 
ing  with  either  center  suspension  or 
mast  arm  mounting  when  symmetric  or 
asymmetric  refractors  are  used  has  been 
announced  by  tbe  Westinghouse  Electric 
&  Manufacturing  Company.  This  fea¬ 
ture  is  especially  desirable  for  use  with 
either  the  two-way  or  bilif^  refractors. 

The  unit  consists  essentially  of  three 
parts — the  canopy,  skirt  adapter,  and 
skirt.  In  addition  to  the  distinctive 
features  mentioned,  this  street  hood  em¬ 
bodies  self-contained  cutout  features, 
minimum  number  of  parts  of  simple  and 
sturdy  design,  all  current-carrying  parts 
nickel  plated,  it  is  both  dustproof  and 
bugproof,  easy  to  service  and  amply 
insulated. 
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Electrical  Industry  Facts 


Selected  Statistics  Point 
to  Basic  Business  Trends 


Productivity  and  Electrification  Rise  Together 


1  \\  l'M)4  and  1^2/  the  total  niechanical  ])()\ver 

in  American  inanufactnring  industries  rose  from  2.5 
to  4.7  horsei)o\ver  ])er  emi)loyt*e.  In  the  earlier  year 
only  12  per  cent  was  in  electric  motors:  hy  the  end  of 
the  ])eriod  the  fraction  had  risen  to  78  per  cent.  Xot 
only  has  there  been  e.xtensive  mechanization  hnt,  in  addi¬ 
tion.  there  has  been  a  pronounced  movetiient  toward, 
electrification,  partly  within  the  ])Iants  hnt  mnch  more 
on  purchased  power,  with  increasingly  good  service  on 
the  part  of  central-station  com])anies  and  lower  rates  for 
energy. 

'I'he  greater  a])i)lication  of  ])ower,  measurable  in  horse¬ 
power  ])er  worker,  has  resulted  in  increased  ontjmt. 
measurable  in  productivity  ])er  man-hour.  The  change 
has  been  ])articnlarly  notable  in  some  of  the  newer  and 


rapidly  growing  industries.  Compared  with  1914,  pro¬ 
ductivity  in  1927  in  the  tire  industry  had  lieen  multiplied 
nearly  fourfold:*  in  automobiles  a  threefold*  increase 
was  approached.  Productivity  is  measured  in  physical 
jiroduct  per  man-hour,  exjiressed  in  eiiuivalent  units  for 
the  various  years,  as  closely  as  these  can  he  ascertained. 
It  is  not  to  he  confu.sed  with  "labor  efficiency." 

In  view  of  the  marked  upward  trend  in  the  ])roduc- 
tivity  curves,  jiarticularly  since  1919,  it  ajiiiears  that  we 
are  still  in  the  midst  of  the  movement.  ])erha])s  even  still 
in  its  earlier  stages,  and  that  no  turning  jioint  can  yet 
he  established  with  a  certaintv. 


*rhe  productivity  chart  is  based  on  a  tabulation  in  the  Monthly 
Labor  Rcvicn’  for  March.  1^30,  quoted  by  II'.  J.  Hancnah  at 
the  S’.Il.L.A.  convention.  June.  1930. 


HORSEPOWER  PER  WAGE  EARNER  IN 
AMERICAN  INDUSTRY 
AND  PER  CENT  ELECTRIFIED 

^  Portion  of  total  industrial  horsepower 
driven  by  electric  motors 


INDEX  NUMBERS  OF  A 
MAN-HOUR  PRODUCTIVITY/ 
IN  VARIOUS  INDUSTRIES.  ^ 
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Index  Numbers  — 1914  Base 


of  Activity  Index,  of  Activity  Index  of  Monthly  Productive  Activity 


Middle  Atlantic  Manufacturing  13.7  per  Cent  Under  1929 

I'-Xl^RAL  luanufacturin}'  in  the  How  Current  Manufacturing  Compares  with  That  of  Other  Periods 

^  Middle  Atlantic  States  during  |une 


I'-Xl-^RAL  inanufacturin}'  in  the 
^  Middle  Atlantic  States  during  June 
was  on  the  lowest  plane  since  Deceni- 
her,  1927.  Data  on  electrical  enerjjy 
consumi)tion  for  power  purposes  as 
collected  hy  Electricai.  Wori-D  indi¬ 
cates  that  the  June  rate  of  nianufactur- 
iiif^  in  this  section  was  only  about  0.4 
per  cent  under  .May,  hut  was  13.7  per 
cent  under  June  last  year.  I'lie  averaj^e 
rate  of  s^^neral  nianufacturinj^  in  the 
section  duriiifj  the  first  half  of  the  year 
was  7.8  per  cent  under  the  same  six 
months  in  1929.  Leather  products,  tex¬ 
tiles,  and  stone,  clay  and  glass  were  the 
only  manufacturing  groups  to  witness 
increased  operations  during  June  as 
compared  with  May.  Chemical  prod¬ 
ucts,  inchuling  oil  refining,  is  the  only 


Middle  Atlantic  States 

.luiie,  1930 

iiiui 

.\lu.v,  1930 


June,  1930 
and 

June,  1929 


First  Half  1 930 
and 

First  Half  1929 


.\11  induRlrv . 
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.  34 
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.  —  0 

7 

—  26 

3 

24 

0 
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Textiles . 
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0 

—  8 

6 

—  5 

1 

group  operating  on  a  plane  above  this  their  rate  of  operations  only  very 
time  last  year.  slightly  during  June  as  compared  with 

riie  rolling  mills  and  steel  plants  of  .May,  hut  were  operating  on  a  plane 
the  .Middle  .Atlantic  States  tlecreased  26.3  per  cent  under  June,  1929. 


Corrected/  fornumber  of  working  o/ays  but  not  for  seasonal  variation 
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